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(57) Abstract: There is provided a memory system 
including a large-capacity ROM and RAM capable of 
high-speed read out and write in. The memory system 
includes a non-volatile memory (CHIP1), DRAM (ChIP3), 
a control circuit (CHIP2), and an information processing 
device (CHIP4). FLASH data is transferred in advance to 
the SRAM and DRAM, thereby increasing the speed. Data 
transfer between the non-volatile memory (FLASH) and 
DRAM (CHIP3) can be performed by the back ground. The 
memory system consisting of these chips is composed as a 
memory system module in which each chip is layered on one 
another and wired by bonding in the ball grid array (BGA) 
and between the chips. A region capable of copying flash 
data is reserved in the DRAM and the data is transferred 
to the DRAM in advance immediately after power is turned 
ON or by the load instruction, so that the flash data can be 
read out at a speed of about the DRAM. Thus, it is possible 
to improve the performance and function of mobile devices. 
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£*T?o CHIP1 (FLASH) ^e>^ffl$^fc^— ^fclRO ^*l»t*L^ WM, 7 s — f 
SrSRAMtfJ^y 7 7t«^Il, J&*S>;h,rf. ^fflfTIEtllS&ECCTfrjE 

a — KlSMHc JC5CHIPKFLASH) ^SRAM^Ov*-^^ t ffftt&S&fll 
25 CHIP4(MS)^SRAM-f 1/ 9 — 7^ — X (SRAM IF) fa P> =r V h o — ;Vl/ ^SREG— 
* h7i^3- b TPB^pT Kl/^ifeilf- *1?--rX SRAM 

CHIP1 (FLASH) -«tlr$tl5o 
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ft#H-7 7 y f 3.fl!|#PlHjS§FC0Nte N SDRAM£)V^y 7 7^t©f- * £r^fcti b, 
CHIP1 (FLASH) fcl^j-UT^t&^Sr^TPo 

ft##kSH]j&REPra:. ^SZ^as^bfcd^? d^^zc U . £&3&-t^T,kE 
^S^T^-T-r^o «%i2^^5fc|fcbfclf£fcte. CHIPl(FLASH)fcfcba>bi£>J«£. 

Z<D£?lZ.^ SRAM IF-T?SRAM(7>^5/7t^^^L-C^— h^— ^^gftfe^ 
^ffi^-^&FLASHc^m^n^ mM&AH:^©^- 

mm^-mmmcHiPA (ms) ^cHiP3(DRAM).(D=i.if— ^^T^ir^-rs^-a-^ 

SDRAM^* — 7x- ^fc £ «9 CHIP2 (CTL_L0GIC) I^LT, CHIP3 (DRAM) <D 

15 CHIP2(CTL_L0GIC) teATj £ fhtKO^-^^T Kl/^l^ot, CHIP 3 (DRAM) (D =t 
tf-M£^fe^~^fe^|±ib^##^£fi 1 5o 

CHIP3 (DRAM) (D=t f—^^^ CHIP 1 (FLASH) <£>^— ^«^#$ttT 
V^5fc£>/ CHIP3(DRAM)^T^i?;* b. 7*— ^ <DWt&td b*5 J; tM5# &3v3r?T 5 
£ o TCHIP1 (FLASH) ©f-^ b&tmt ~ ^H#rateDRAM£ H# 

20 £&5 0 CHIP3(DRAM)<Dr7 — ^^^^b^^^WU^Stii^^, =i If— 

<d r ? ± x t m c # -e ?t fc> 5 o 

tit$£M£lSCHIP4 (MS) ^SRAM— 7^-&^t5t^, SDRAM^T^^ — 7x- 

^^j:!?SRAM{c^tbT, T Kw^^^mu#^##ii^^^A7ai-^o ^ 
25 Sr?r5o 

^tU'^oT, -(t^S^MCHIP4(MS)^«MSAiEm^ N CHIP1 (FLASH) fa S 
RAM^^b. ^:^$tLTV^5^— h^— ^^r^^tii i~«^»< g e><D35tt>_h 
Sr^T5 Zbfc^ tf#^a^fiCHIP4 (MS) teSMMCD^y^rm 
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i§&£^LTCHIPl(FLASH)^yn^ A(ft^£bfc*K ^n^AOft^' 

pt^V — 1/ MU?&MUT?. CHIP3 (DRAM) <£> = fc°— 
5 1 fC#J ^T. r7-^H^>^^ 2^TJ«^^^ 3 ^Tfc ti-S 0 n 

KinH^ 5 * fT^fc £5CHIP3' (DRAM) (b'^l/tr 0 7^t7^4 CTV^S^p, 
WfR*Qsa^1tCHIP4.(MS)©SDRAM>r ^^ — 7* — ^**e>CHIP3 (DRAM) (ZV^^ 3 
^tf>T^-fe;*aS££fc#-g\ ftJ#PlEl&§CHIP2 (CTL_L0GIC) te N n-Klft^^h 
T^^{C«t5CHIP3(DRAM)— ©7^t^^- fit^^S^tf CHIP4 (MS 
10 )^b^>T^-fe^?r^3te$-frSo :©7n7^7Lfc^ Kl$M^i*h 
74trfr\c J: 5 r ? -fe * SrUM^- S. 

i©J:5l-, n— Kifr ^> ^ h Tifr^ ti5 CHIP1 (FLASH) £ CHIP3 (DRAM) h <D 

15 flSfcStJiS-C**. 

SV^^tbtf, hTlft^fclJ; 5 CHIP 1 (FLASH) £CHIP3(DRAM) t 

(Dm^y*—? Sr^ y ^ ^ 7 ^ k -eufi 1 -e # . ^ & 7 s — * & * b#ho * x 

Km t> o TCHIP3 (DRAM) ^feggl Lfc 0. CHIP1 (FLASH) -^Mi" 5 £ £ „ gg 

20 _hlBW Ufctlfc:, #31 KM £5 ^9 /V-CfiSRAM-'f — 7x- * 

£> j; U*SDRAM-r — 7x-7*S^jSf»L, SiHS Aitm^CHIPl (FLASH) fttf> 
b7 f -^^rSRAM^i«)^i--5Ci fcfcj; V) N 1f^«LS^gCHIP4 (MS) te£ 

BCHIP4 (MS) jtfZfc^JrtfSrfToTV^IKIte^ CHIP1 (FLASH> <^>x-^SrCHIP3( 
25 DRAM).^gIb^i-S w t 9 > ffif #^S^«CHIP4(MS) 0 f c ^T% 

CHIP1 (FLASH) P^^x — ^ £ 3t?-t# 5«^«rCHIP3(DRAM) ftlCflfcfii U II 
SAit^fcSVMiti— KlfrfrlE <fc «3 feb/^C&CHIPl (FLASH) £>CHIP3 (DRAM) ^ 



WO 2004/049168 A ^CT/JP2003/015165 
^ 14 

~b&-e%Z> 9 FLASHY— ?*m< Bit. V^fcA^-^DRAM^Si^^ 

1 dram £ h ft 6 o 

5 p»*JJ /HlM<£>rt§|5;C\ FALSH^bOg^ffl bB#te, ^WifTIE 

ft#^s^fT5/cJ6. %km&nmz.-?%, t^mm^^^ t&xzz. 

SRAMtf)^ y 77^^ bTCHIPl (FLASH) ^7is©Htr Lfc 9 . ^fc. 

$ bfcl x :*C^*<£>DRAM£rJBV>5fe:a£> N FLASH^)^— ^§r=i t:° — T?t 

15 tfS 128Mb! t + 4Mbit ( 4 Mbit J2ft#«i$) , DRAM<Z)fafi^ti^256Mbit N SRAM^8 
kbit, =r>- bti— Sl'Ui?X#SWG&£X$J)WG(D^tl^M$lkbitX*&%?t :: £V * 

IH2-efi N SDRAM-Y ^ ' — 7x' — .X (SRAM ' IF) $o J; tFSRAM-Y ^ ^ — 7 ^ — J* 
(SRAM IF) SriiDTATt; UfcT Kw^SrTn^, ^- y ^ MHS&MU^ 

20 zj 1/ \* xi ' ;H/i?^ ^DREG(lkb) N DRAM<£> 17 — ^ |Ri$WK (128Mbit) , DRAMO =* fc° 
— i^i$CP (128Mbit) x FLASHY (128Mbit) T FW^^^^Ufc^^ey -^ix^^r 

^fcflilJP.gte&V^ ^^-y ~*<yzf(DT KW^^ra<^T§P^fe, SRAM. = ^ h u 
— 7Vl/^^-^SREG. DRAMtf)^:/^ 0 (BANK0) . s^ls?! (BANK1) x ^>-^2 
25 (BANK2) N 3 (BANK3) . =i > h n — /H^^^ ^DREGflW y $ fix 

SRAM&. hM^SBootir^y^T^^SBUF^^^ttTV^^o 
DRAMtfV^^O (BANK 0 ) RXfi'O- ? 1 (BANKl) «3 f-f ^CPt, ^>-;7 
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2 (BANK2) X.Tfs<>? 3 (BANK3) (i!7 — ^^»K{^-^ y t°y^$tltV^5 0 = 

W\ 17 — ^^^E-y i U-CfJjffi^tLSM^-CfeSo ^fc, ✓O'* 1 (BANKl) = 

5 FLASHY ^-f>-x-^^FM, Jf? A^Fboot^. £tm#^iSfcFREP 

i:{21^d^tbTV>S 0 .*fc, FLASHY ^7*— ^fcttfcFMtefii, «$gg:AB#j~DRAM 

^»$5i**i/*d=»ofe«9-t-5ii:^fi6Jcife5 0 f^#^FREP^ £ (O £ 5 fc^F&i: 
frofc^JffiVn ^7 AfBifcFboot^* >-7 — *IB#FM<Z>7 — fffc&fg^ 

15 FLASH© ^ *i^FM:fc £ W#^FREPft ©7 — *J4 X SDRAM-f^ — 

7^ — ^ (SDRAM IF) a>e>©u — K^fci t> x DRAM© a fc° — Hi^CP^ijfcSH £ 

flttPllStABvj^FLASHd* ioDMM^©7 — ^$5j||te:oV^TtftE!^"3~<5o 
FLASH© #JgB 37° n ^7 A«j#FBootti:ra % flljSSANFfcFLASH^ bPRAM^ i »<E 
20 § g »«ite5l^:tg&IP©f&ffl *7F-t g * £ tlX V > 

<5 o 

«?SSA«. FLASH <D lUW^n^^ A^lgFBoot.ft©^— ^Sri^fflU. 

25 ITjE * tltz:^— * & „ SRAM© Y ^^SBoot^^^l gfi % . 

g^at^^^7-^fc^^^TV^«5FLASHO^gSjfe^|^IPP^ 
©7 — * ^DRAMCD^]^ g t&te^^CIP-.^^! $ *L 3 o 

K#^(^«J;^FLASH^feDRAM^OT f — ^^il?:I^Ki-5o 
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SDRAM^f 1/ $ — ~7 =^ — .X (SDRAM IF) ^f>ny fn —?V DREGM O <— K 

^O-tZt, $iJ^JHI^CHIP2 (CTL_L0GIC) teFLASHCO^ 4 ^*f— 9 4U£FM®^*— 

^SrWSfflU i?* ^ hm&W&WiMlsfrt^V ^y:/R:fl£v\ dram 

5 C9=lf— itftVy*— ^trfeltS, iPLASHd^e>7*— 

W:. FIASH©^— ^t±^7— ITEimBSECCtc: ioT^^^dSfcS^if 5 d^Sr^a y 

J^ — aSfcttJh/fifx E^. DRAMO=i II^CP— fcii££tL5 0 ^—£5 
^ 7 — ITjE £ fbtz^f— ? s DRAM<D=t fB^CP— ijga££;ft5 0 
* h T#^Kl J; ^.DRAM^ b FLASH— (D^— ^^m^mm^^o 
10 SDRAMH' >" ' — 7x' — .X (SDRAM IF) £> a >- h u — )V V ^DREGfc;* h T 

f$l3£p[IIB&CHIP2 (CTL_L0GIC) &DRAMC9 ^ fcf—^oCO^— ^ £r^|±i ^ ^ ]) 
— MUj&MU^lS^Lfc^^-y -e^lC^V^ FLASH© ^ i/^—^M 

15 FLASH— f—Z^m^ - trig*, f^#^aiHlS§REP«, #^52,^^^ Vtcfa £ 5 

a^^^y^u ^^j-r^rfMs^n-Ti-So m^^w^mwtcm^i-i, flas 

HC9ft#ff^FREPl*3CDT Rl/X£jliRU ^£##i£tp 0 
DRAM^^ £> cOtt^—^ coirs ^-fcbJ Ut£-oV">Tf&^"f"<5 0 
SDRAM-T — 7x- (SDRAM IF) fat>, FLASH CD ^ 4 yf-?Ii©f- 
20 ^ ;$^^£;ft,T 1^3 DRAM <D^ 0 (BANK0) ^(07 K^^ t U - K-f ^^A/J 
£*L<5£, DRAM(D^>-^0 (BANK0) J*! CD T K l^X f—^^m^m-t 
^ <5 0 

o£t> N flashcdt*— ^?rDRAMi:IIID5i^T^^ttl-t-:: ^as-c-t So -ftfeco^^ 
^ (^^1. ^>-^2, ^>-^3) fcov^^^ilcf- ^SrS^ttJ-f - £3* 
25 -e#5 0 

DRAM— CD ir^—^ CD If # ^ •^fcoV^TI&9J§"t"<5v 
SDRAM-T — 7a:— ^ (SDRAM IF) ^fe, DRAMCD^>-^1 (BANK1) ftCDT 
£*#&#-lft^;oSA7j£*L5 DRAMCD^^ 1 (BANK1) I^OT K^^ 
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7?—?%m%^t?Z.t&X~% 5 Q DRAMtfV^^l (BANK1) <Df->? 
tt&BteJ&CT;* hT^^-tCtoTFLASH— #^M-Ti Sfca6. FLASH© 

v*— ^^tFLASHO^— f&DMMkm D3S^-C## - tf ^ b&X>%% 0 fife©^^ 
(/^^3 % ^i/^2, ^i/^0) fcov>-C^I^#lc^— it? - t a*-? 

5 

SI 3-(a)*3«tO?0 3 -(b)tt^ CHIP2 (CTL_L0GIC) OmMSA^^lDW iX— 
>*Srsrt*o 03- (a) ^U&PJi-§ 0 

TKD^f^ (PON) X-mM&A&ft^K T2(DMm (RST) t* P "fe 5> h Srfi 1 5 . P *fc 
y h##&$ft;/fc#C©T3©S!Ifl!| (BLD) t?FLASHCD^JSIi7 P u^7 ^^^FBoottDT* 
10 — ^ SrSRAM©:/— hfl^SBoot^ glt5 0 T4 (DINIT) X'DRMKM VT®M4k& 
fifV\ T^SHM (ALD) ^FLASH(Z)^iiii^^^IP©^^^DRAM©^gib 

15 ^Wi?^^DREGf21##jitPo s (IDLE) ^^{±DRAM(4T-T K/VftflB £ 

•9. lf3l&S^SCHIP4(MS)(E>SDRAM>r — — ^ (SDRAMIF) j&>fe7^*.X 
SrStt^»t5Ct^T?t5 0 T7 (AREF) ©JHRI fctff^aSff CHIP4(MS) 36>fc^- 
— hi; 7i^s">3.^^SA^j"f-5i:CHIP2r4y 7 Vy>-^$iJ^|lIi^REFlc:«3;-5^-— 

20 fea$51lCHIP4(IIS)d^©y 7 l/y S^fM*?^ Kittle 3 «, 

CHIP2 (CTL_L0GIC) »fe©y7Uy^ fgtfftl Sr^C fc-f 5 £ £ 

& < ^ If #^s^gcHiP4 (ms) a»e>r*-fc;*-f-5;r.£tf3-c#5o 

El 3- (b) T?f* % T6©^ffl-ey 7 Uy->a.ftlJ«l|HlJi&REF*S'fe^7y 

«9DRAMSr-fe^7 y 7 1/>>^atitt5. -fer/V-:7 y 7l^yi/a^Hl!: 
25 t5ii:iaot, T5©S!K (ALD) - T?DRAM-^fe^ Xslt.*?*— 9 £r{£18^J 

T 5 — ^^T^:it-t-5^i!^X'#5o T8<D^F^ (SREX) X"KJV7 D'7 U v ^a^ffiSr 
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tbZt, V 7 ^V^^VtmtmyktStl. T8(DMm (IDLE) W(^-e«, DRAM 

FlashO^D^T-n ^ AfIi$FBootF*3£> y 7 1/ jy f afBHWa^^*— ^ tfSHighGD^ 
-a-W:0 3- (a) tr^^htZ'Q, Low<D^fc£® 3 - (b) <£>v— £ 

jfe*o y y^iy^^mmi^mm(DA^m^psQ^m-fx, ft 

0 4tt % 0 3 {d^-TT3CD»IF^ (DINT) "C, $H/B SDRAM fc;** ttfr 5 #JSHfc<£>— 
l»J^t7n-fir- bT**>S.-i:©DRAM©|OJ!l!'fb"e», DRAMAS* >^ 7° 

y ^-Y — (STEP1 : ABP) SrfrW MJ7l/ r >a (STEP2 : AREF) % 

15 liiC^- KW^7^ty h (STEP3:MRSET) £fr?o #fcRB^f* LfcV^ 

— Kl/^^^-fey b (STEP3:MRSET) — .X hjfc (BL) & 4 fc:^ =¥^^1/ 
-T^Vi/ (CL) £ 2t2:^^"f S^I^LWS, 

®5ft $£*©SFUBSDRAMfc\ feSi^E— KW^X^EMREG^rii^Bb. t/V7P7 

20 -Y.^ti^J^^H^^'Srilt LfcSDRAMKlfcfUT. T3^^F^ (DINT) "CfT 5 fcJSHfc 

- ^<^DRAMO|U^^T?{*s DRAMtC^J-L^^^^^y — (STEP1:ABP) Srff 
V\ t-MJ7Wy^ (STEP2:AREF) Srfr 5 o ^Lt^-KV^^t 
y h (STEP3:MRSET) 3rfrV\ SmfcfeSS^E— K l^S?* * ir y h (STEP4: EMRSET 

25 ) £rfr5 0 4#fcP.B^L&V^ ^e— |f^^ty h (STEP3 : MRSET) T*Wt % 

(BL) Ir4fc, de-YX Wr^> (CL) ^2{ctSL N 4fc3R-=E— Ki^s? 
X*±>yh (STEP4: EMRSET) "T*Ht % y 7 U y ^^.R^eDDRAMtf)-^- *'fl^fS 

m&±'<'ls?\£ (Ret=All banks) % M^Z^WEUm^85X:\Z. (Temp=85°C) , ffl^J^ 
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y ? T <D K 7 << 7*&tl &;—?;V\Z. (Drv=Normal) WMT 5 #1 £^ b T V > 5 0 

m 6_W\ W^SA^^HI 3 <DT3(D$£WH (BLD) "C^T 0 FLSAH^ ^SRAM— <D*f— $ 

te, FLASHd^lO^^n^^ A^FBoot^^-^^r^^tti-r (STEPi) „ fg^tfcl 
5 bfcx — ffc^y— tffyZfa&^zc.?,? (STEP2) b. ^7 — ^htliS^7 — ^ 
ITjE b (STEP3) % ^^Ittl^Et, SRAMCD^— h^^SBoot^fe^i-^, 

(STEP4) „ 

@7|i, WMSA^Oig 3©T5(^^W (ALD) T'fT 5 FLSAHO^gi £ 
IPd* £>DRAM<£>#J^I SSfateiill^^CIP^COT^^—^^^l^-^V^TO — W f i^^"f"7 n — 
10 — hXh& 0 tlSAf, ffJ^HIJ^CHIP2« N FLASHY bT*— ^ Sr^ffl-f 

(STEP1) 0 f^fflbfcx — — aS&S^Sr^ (STEP2) b, 317 — 

asfc*Ltfa:7— fctnEu (step3) x a* turfite ^-^^^^tbuf 

^tt5 (STEP4) . 

7*— * y< y7 T BUF— £ * fltz.f— # &DRAM— * # £. tfRfc* DRAM Id b X 
15 y 7 l/S'i/^M^a^^b-CV^^Sr^ 5/^ b (STEP5) N !J7UyS/a5* 

dSfetbff, V.7 U-y^^mit^ff^ (STEP6) > ^r<£>^. t*— ^ £:DRAMK:#£ r. 

tP (STEP7) 0 J)7ks'Va5^iJ)5cttiltf, fCfcf-^ £rDRAMUl»# * tf 
(STEP 7) 0 9*— *^s, 7tBUF<^F^(^^— ^dSi--<TDRAM^*#r^tLfc^Sr^- 

acy^b (STEP8) N -t^Xm^s ^-^^X\^m-ffL^\ STEP5^feSTEP8SrjftD 3S 
20 i~ 0 FLASH©%0S8i»teaSffi^IP©f*— ^ ^^xDRAM^## i 

Irfxy^fS (STEP9) 0 -t--<T#^^*tbTV^^^tttF^STEPl5&=»e>STEP9^j^ 

•Jig"*", FLASH^^WiS&te^l^IPO^-^^^XDRAM^^r^ttTVNtL 

fcf, =^ hn— /H^^^^DREQ—, i©7-^^^*7 bfc ~ £ Sr^-rffi^* 

#^tf (STEP10) 0 

25 y 7 1/5/5/^flJ#m^REF«, H3<Z>T4©»||RJ (ALD) X(DVMti<D%JM4k&, DR 

All^MbT^— h V 7 Uyi/a^^ffU, f»««ia3S«CHIP4(MS)^fc^— 
b y 7l/yv'a^t;V7 y 7 V y > ^ift^^ATJi-^ * T* % DRAM^)^— 
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IU8^ N n— K^tiot^tr £ 3 FLASH J0>£>DRAM^ ;**B3£Sr33**f- 

1*^^3®^gCHIP4 CMS) P> n — t7F ^CHIP2 (CTL_L0GIC) —A 

*t5i: (STEP1) % FLASHY bA^7 KV^fc#* L — * 3r St ^ fcfcj -f 
5 (STEP2) 0 m&mistcy— — ftfoZfr^^zc >y;7. (STEP3) — 

^fe^x^rc^ — ^fJIEL (STEP4) % t^— ^ y 7 rBUF— £. tf (STEPS) „ 
^7—&fZl-ttbt£W:m, 7*— *s*y?T BUF— # ^ ^ tf (STEP 5) . 

CHIP4(MS)d>feDRAM^*f bXSBffiU. *#jA^, ?7Uy>>a|©^«L 
10 TV>5^Sr^* V? L (STEP6) x ifr^j&Sfcftr^ -tO^^SrHfr U (STEP7) . 

*:<Z>^ % DRAM^7*-*<D*# i^trlg^i-^ (STEP8) 0 2* ft x T < 

10)RAM^7*—*<D#t&^ 5 (STEP8) „ 

(STEP9) 0 x — *tf3-r-<T##r3:*LTV^VVt§-a\ o£ 9 % 

-7 Uyi/^mCDfo^&Z&gElsfrfcHofr&^-aiy? b (STEP10) - , £ ;ft, # 

U (STEPll) \ rtb^^^^rHfT-f-S (STEP12) 0 £ fl h-fo^tmT Istcfr*?- 
^y?V (STEP13). s ^•TUTV^^tttb(5STEPlltSTEP13^^«9 51i- 0 Hilt 
20 V^fcf. •?*— 7TBUF^fcDRAM^©#%ai^»f^«r : S5i , t-S (STEP8) 0 *f 
— Z'^y ^rBUF^^DRAM^-x — f&ir^xm^ stitch, hn-;H/i? 
**DREGfc: N 7*— ^fe3l^il^TUfeiiSr^i"ffiSr*#itf (STEP14) 0 

25 mm*BmmmcEiP4<Ms)frt>x hr^tr k^^^a^-t st, chip2«, f*i 

£BT% * f»Xlfr«frfc:fl£V^ DRAM:6»6>"7*— ^*ffl5*ttJ*f-^3Rt*ff 5 (STEP1) . 
CHIP4(MS)^b<D^{±Jb. ##&<^ N P 7 l^^^O^as^fT^TV^^ 



WO 2004/049168 ^ ^CT/JP2003/0 15165 

^ 2 1 

•%*f-=cv9 (STEP2) f§ 0 -tLe>©^^||fy$tLTV^^ittLf^, X 
td'J:5. DRAM^b<^7 f -^Kfflb^|B^-t--5 (STEP5) 0 

^fT$*LTV\h,tf, ^ hT^^Hfr^— % f£ifcb (STEP3) % a*E. Hfr 
ttV^5^^ 5STlfcifx.y^t5 (STEP4) 0 toT bTV^&t^tLfi f 
5 T^©^ff«rffihCT*5< (STEP3) 0 ^TUTV\h,tf % X hT#^^«t5DRA 
M^bcox — ^^fflb^rPBMU, DRAM J: 5 IK^ffl bfc"?*— ^ Sr9*— 7 rBUF 

|!l##j&tf (STEP5) 0 

^^^■Tbfcd^^rc y ? b (STEP6) t5„ tt^§:^TLTfcbf ^ 

Wyi/af(D^^Mtfci)6^fx b (STEP7) % £ tl t> <D4&^ifi&k. b 
fcS^x DRAM3>k^7*-*tf>^fcfcJbl&f£<lr— «PWJi:flCJhU (STEP8) „ bu|B#^ 
«rHfT-f-5 (STEP9) 0 
l&IBlftr^S^Tbfc^Sr^aj/^ b (STEP10) % jf&T bTV^tf;ftfc£STEP8 1 S 

— ^Sr^^-^^y^rBUF^^tatf (STEP5) o 

•7 s — ^t-BUF^)^— ^OFLASH— <D##iX^ (STEPll) DRAM^ 

SK* W $ *K 7 s - My7 7 BUF— $ tbfcT* — * &FLASH— « # £ tf , 

FLASH— <D##&^^ bfc^SfT^ y * b (STEP12) % ifeBfe bfc^teft 
20 fl©iOTK^Irl^L (STEP13) . FLASH— (STEPll) 

b (STEPll) N ^Tb-CVN^ittbtfFLASH^©»#5&^. (STEPll) SrjfflHKU 0£ 
T b-C^tufcf , = >- h n-/vw^^^DREG— x-^^m^j^T Ufci £ Sr^-fitE 
(STEP 15) 0 

25 ilOfi, (SLoad) o T 11^ £*L 5 FLASHY b SRAM— ©7*-* 

J|E3ISr^i"7i3— 7^ — h"efc5„ 

•ft *R*Q!3ffi^ttCHIP4(MS) d^fc n- K*^£T K 1/ X 3* CHIP2 — A 7J i~ 5 £ 
(STEP1) N FLASH^P>A^JT K WX Id^JtS bfcT 5 — * &m&tti1~ (STEP2) . ft 
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^LfeT-^l^^-iJ^S^fiy^ (STEP 3) U — ifi&tltZ^ 1 ? 

— SrfTiEb (STEP4) N SRAM— ##^tr (STEP5) 0 &t£ttflt£W.1£, SRAM 
^tt^tf (STEP5) 0 

cx- K#^-^J;§SRAM— ©^^ii^^^T L/c^if 5 Jo*^* y ^ U (STEP6) . 
5 ^TbTV^tt;ft,kf N STEP5tSTEP6^r^t9 jg-To ^Ti-*U3; :x h n — /^l/>>.x 
*SREG— , x-^^^^. T ufcr i:^^-rffi^«^-tf (STEP7) 0 

Hlltt, * h7i^(C £ o T|£# £;ft£SRM^fe> FLASH— (D^— ^^iH^^ 

it mmmmwcYiipms) ^b^v ^tk^ ^chip2— a^-ts 1 (step 

10 1) \ SRAM^b^— f&WtfrmV (STEP2 ) , FLASH— &tf ' (STEP3) 0 FLASH 

— CD#^^^^ufc^%^a: 5^ b (STEP4) % ifcIfcLfc#^{ift#Jl<Z>fiil 
OTK^^I^L (STEP5) % FLASH— ##S2^ (STEP4) ^rtr5o 
Lfc^te, XhT&^fcXZ^—fCDfcmtmTlstifr&^^y? I, (STEP 

6) > ^TLTV^tt*U3. STEP2^e>STEP6^^t»ig-t-o ^TUTV^kf, =t ^ 
15 M3-/Vl^.x*SREG- f—fmmtmT VtcZ i^ftt^ft-tf (STEP 

7) o 

0l2tt, ^M^E-y ^eV^—;viM^m^ir^m 1 Kl^LfcCHIPl (FLASH) t Lt 
fflV^NAND-f ^ — — * (NAND IF) NANDM77 7 yv'a^*!) <D — M^r^"t" 

20 ftf^n i?^ ^ =t ^ b n — ^L-CONT. fjHj®) IeISSCTL, AWA^y^o — /I'lUgg 
I/0-C0NT, ^^ — ^^ Wv^^STREG. T K W * ADREG. n^Fn- yklx 
v'^COMREG. • tf^-InlJ^R/B. ft«;ffi^^lHljiSVL-GEN N n— T KW^ 

^ S> 7 r ROW-BUF. n — T K U" .X :a — ^ — ROW-DEC N J*/^v7 7 COL-BUF, 
# 7 7 s — — COL-DEC, 7 — 2 Ui?7s DATA — REG % i? T > ^SENSE-AMP, 

25 ^ * y 7 WMA^fc*^$tl-CV^ e 

CHIP1 (FLASH) <0»fm. ^W^^:^M^tLTV^SNANDM^7y^^ 

^y tnw-efcs.. 

01311, CHIPl^rfll^i-SNAND^^^y^a-^^y fabCDx — ^gc^ffl USl 
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ft^r^-To ^ y ?V * — 7VWt-5§-F-/CEtfSL0WK:, nvyKyyf^^- ^/Hf # 

F-I00~F-I015J;«9ic^.tiiU#^©^^-3— KRcodetrA^Ji-5o 7Kl/ 
^7yf^f ^ — ^/V^-i-F-ALE^Hight ftt>, 2#@ £ 3#@ £ 4#@(^^^ h 
5 — ^W?#F-/WE©Sfc*,Jb}BS 9 -x* N Affl^jfS-^-F-I00~F-I07j; t> i?T K 

? 3 f-^V'^^ DATA-REGmteSS $ tt 5 . X — ^iS^^HTW MA£> £> x — * U 

io ^ • ifi?— iHii&R/Bfa, i^^^/tf^^-ff-B-F-R/B^rLowtci-rso 7 s — 9temtmT 

tfcf), y — K-T^-T'VHf #F-/RE(D3tT!9 fclHSBUT. 7**— ^1/^7^ DATA 
-REGF^^x-^^8 \fy M a o)lH{C^m$^,.Affl^^f#F-I00~F-I07J: ?» 

014ft, *^^!J*i/a- ;HM<DCHIP1 (FLASH) fc, AND^ ^ ^ ■ — 37 31 — ^ AND 
15 IF) £r ^# L ANDM 77 Srffi v>fc#^©#^MSr^'fHT?& 

ANM V* — 7x- * (AND IF) UfcAND® V 9 y 5/ a ^ * P Srffl Vn/c# 

<Z) ^ n y $ m <D— M %tf1To 

20 ANDS 775^^^^!) OCHIP1 (FLASH) ft, n V h n — /WI-J§-^ y77 C-BUF, 
a-ry Kay J* n ■ — 7 C-CTL, -^/l^:?* 1H«JX, f— $ 4 ^zf y Y s<V7 
I-BUF, ^ ^T-y NT- 9 = V h n — 7 IDC, *fe :7 ^ T 7 SA-BUF, X 

7* = — ^X-DEC, /^U7WMA (AND TYPE) , YT K V" # 17 ^ ^ Y-CTF, Y7* = 
— ^Y-DEC, -fc^^T^^IUS&Y-GATE/SENS AMP, 7*— * I' v 5 * Data Register, 

25 ^-^ Tl7 h -f, y hy< vy T-DO-BUF^/S-^n y ? fabm$.£thX^Z> 0 CHIP1© 
®J#ft, 6£3fca>£> — Jl8!l$K:^ffl&;ixTV , '5ANDgJ:7 7 yVa^^&y ir(^#-efe5 0 

r. wchipi (flash) laot^ioilio^^y" 5„ 

016 f-CHIPlSr^^-r^AND^FLASH^^y fabfDy*— ^fn^ttl Uto^^r^-T 0 
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7- — ^^#F-/CE3&SL0W % = > K^ — ^ -f * — SOWS #F-CDEj6SL0W 
RlfclK 9 4 h4* — 7 ? /l'm-%-F-/m&5Llb±&^f£f%, Affi^J«#F-IO0~F-IO 

,^^«#FVWE05z:*>_h^«9 -eAffi^7^F-IO0~F-I07«t 9«fe**T Kl/*£r 

U if* ? Data Register fcifeaH^tt 5 o 7 s — ^^M^DT W-f MA (AND TY 
PE)^£>7*— ^ Wv^^Data Register fc^St £ ftT V> 5 H3f3: % FLASH If i?" — £ 

T/l^ n y ^^#F-SC<D3i*)±dS 9 Id HSU U * # DATA -REG ft CD 

"^ s 8t* y b-r^Mfcm&m&ti, Xtn^«#F-ioo-F-io7j:«jfti^$^«, 

^_hl^PJ bfc}§lfc % *3&Bl§fc: j;5^^y *i?au— /v-e«SRAM-f l/^-^a; — * 
*5 «fc tfSDRAM^ > ? - 7 =c - * b N A frfifc id CHIPl (FLASH) f*i 05 

hf- ^^SRAM{CiSi^3||-t-J5 - ^mj; t), t»#fti3£$mCHIP4 (MS) ten 
b^— i b&^Jitf 5^ tds-e$5 0 $fe(ci N 1fftt*&&£ 
gCHIP4 (MS) ft±-ib±.l?&ftoX\,^Z>miZ-. CHIP1 (FLASH) <Dv*— ^ ?rCHIP3 

(dram) - g mmm-r z^t^xv, m m^mmmcniPA <ms) % & 0 ± m& 
x, i-<»fc^^y ^^^-/wMM^T^-fex-rsr t&x% sfcfejstttg^^igtL 

o — K#^-^* h Tlft^M i § CHIP1 (FLASH) t CHIP3 (DRAM) £ <D W\<Df— ? & 

t»t«iift<^ ^^^T f -^.^^M^^M^T'{cM 1 boTCHIP3(DRAM)^ 
*bfc.5, CHIPl (FLASH) -^fSr^Sft, *ffl»®iftttftfb, i«««Yb 

CHIPl (FLASH) |*J C7>x — * & a fcT— 5 j$ SrCHIP3 (DRAM) ft fcHft.fifc b % 
S AB^ £'l > u — Klfo*fr f£ J; «9 fe ^ b ft CHIPl (FLASH) a> CHIP3 (DRAM) — 

y*-*&mm\.x&< ztx^ DRmtmum(DmmxFLASH<Dy s -^ ^m^m-r 

Z. t &X% 5„ FLASH^— gm, V^fc/^-^&DRAMte^tji^ 
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# ^ 3* ft t> DRAM £ 4g £ ft 5 „ 

^MMOrtlHJ-e, FALSH^fe£>S^ttJL.B#te, ^.v— fettikfTlE 

5 fW&S&frSfci^ *Qs3Basi*3ilc-e# % ^o^ffi^^o^ b&-e%Z> 0 

SRAM© ^^77 £r ft U TCHIP1 (FLASH) (D/n^7AOill:bt !9, * % 

$ *^*©DRAM3rJlV^fc£> N FLASH©^— ^ =t 1? t S^M^(D{5 

<HJg©?^»2> 

^MS^gCHIP4(MS) i^b«^$tL5^^y iXX^^cDl^ig^^^L^:^© 
15 T^^y /Mffltl teCHIPl (FLASH) £CHIP2 (CTL_L0GIC1) £ CHIP3 (DRA 

mi) kfrbm&ZlnZo 

CHIP1 (FLASH) W\ *n&&**W&y) ^ #{CPS^b^V^5 N NANMV* — 
^^-^^(NAND IF)Si UTV>5^17 7 y ->a ^ ^ y UTt^PJSrfi 1 ?„ 
CHIP1 (FLASH) tt}ftl28Mbit©:fc#frIBlt&*«rt>^ SS^tfJ UNfBI OK^ttiLSS 
20 ^3JStm^$tt5*-e©t^M) lil5l2 5Ms^b.lOOMiMI 

CHIP3 (DRAM1) te N CHIP 2 (CTL_L0GIC1) k <Df— ^ijfcj££fif 5 fc&tfM ^ 
— ^^1f^S^eCHIP4(MS) kV?*— ?mm&ft?"fc!to<D'( is* — 7 
'=c — X & b T V > 6 DRAM-C & 5 o 
25 'l*^M^gCHIP4(MS)i<Dx — ^fei@l^fT5fc^<D-r^^ — ^cc — h£ 

^WM43«ttJ!^ a 5/ ^ |^^^<DDRAM-r ^^-7x- V) N ^ ^- V ^v 1 ^ — /V 
MM1 fcttV>-ftb©^^^ — 7* — ^^IfflV^it^tS. *H10flMT' 
fi^dy^^S^DRAM^V^ — 7m — jfeMftRlfflV^jh/rv^Synchron 
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ous DRAMtf>SDRAM^f — 7 — X (SDRAM IF) ^M\Z.Wi.mi~ 5, 

CHIP3 (DRAM) £CHIP2 (CTL L0GIC1) b ©f'^- ^Ite^iSrfT 5 fcfe^-f — 7 

^-7x-^t|j:, V^fc^S, AND-Y y^-7x-^ (AND IF) b NAND-Y — 
5 — X (NANDIF) ^MMcDl&nmX'te h fcJBV^S - £ § g 

*^J£O^^MT^iCHIP3 (DRAM) £CHIP2 (CTL LOGIC 1) £ <£>^~ * ijfc^SrfT 5 

^^CHIP3 (DRAM1) <D«^^^0^-t-5o CHIP3(DRAM)}* > T — %*®m~t%>* 
*:V/*l/? (BO, Bl, B2, B3) b , r ^ !) ^ ^ ^ ^(Dy*— ? <£>Sn^tt} * 

10 tii^^^J^-r«>^J«|lI^DCTLl^b«^$tb§-„ ftJ#l§]S&DCTLl }3\ =t ^ >- 
K.^=r-yCDEC. T:?i?*fHf [Ui&ARB, ^ V 1/ MU&DMIL. #J$! 

fttUS&INT, y 7 v-^$iJ#P®!&REF N y*— ^Ay^rBUF^ ayfn-;^^ 
^^DREG, ^e— Kl/^^^MR, i£5S^e— KW^^^EMR, FLASHY — 7 a. — ^ 
®{&FIF^fe«J&£*T,5 0 

15 ^^-y^^ — i?* ^ MUSS&DMU^ ioT> CHIP 1 (FLASH) te, ItfcPS^ b&l^, 

M^n^^A^^pi^Vy^-^^^^^-ttbtbT^^. CHIP 3 (DRAM1) 

^7*D^7^HtrHO!7-^^^!) b Lt, 3 fc°— M&teFLASH/^btf>^— 

*t°~1rZfr)b<D*^y bVxmmtstiZMiz.wm&tiX^Z> 0 chips (drami) 

20 <D**r}) ^^B0£Bl£r=i tf— ^^(CB2^B3^rI7 — U"C#J «9 ^TSri: 

CHIP2 (CTL_L0GIC1) Ji N SRAM, =i V h n — ;V UV>7. ^SREG, 7 =7 y =^M® 
HJS&FC0N, ^tiifriElHl^ECC, ft##L3HIJ&REP, 

S&SMU^k^ftj&^H. CHIP1 (FLASH) £CHIP3 (DRAMI) b (Dy*— ^^^^UMiT 
25 5, 

-^-v^ >- MUl^SMU^ioT, SRAM}*, #K:f{!tJP£{2#V>;dS. Zf—Y 

m*£b^iy7 7mmbfcfrtf!binx#>i9, y-hmmti, mmmmmmcmpA (m 

S) &&-t>±i? ZtcVXD-?*— hf— ?(Dfe$im b LT, y 7 r^cteCHIPl (FLA 
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SH) iSRAMfpOO-T*— &fcm&ft? tc#>(D/<iy7T t VXmm £ *L<5 £ 5 

* x CHIP1 (FLASH) t CHIP2 (CTL_L0GIC1 ) M (D * if£ j£ f^NANDW Is 9 — 
7^ — ^ (NAND- IF) "Cfxt?t^> CHIP2 (CTL_L0GIC) £CHIP3 (DRAM) tCOy^— 
5 ^ijfc^lteSDRAM^^-^-* (SDRAM IF) T'fr^tb^o If ^SgEgC 

HIP4 (MS) <h Of 9 ^5H^SRAM -f^^-^*: — * (SRAM IF) -??ft>thZ> 0 

1#f&&3l^ttCHIP4 (MS) «^^*^«CPU^SRAM=i^bc2^-^SRC^DRAM=i 
>- h u-^SDCbfatbMj&ZtbZ,, SRAM=r>- h n — ^f3SRAM-Y I/? — — x (S 
RAM IF) -eCHIP2<DSRAM^T:?-fe*:grtTV\ 7* — 9 ©In^f^ Srfi 1 9 0 DRAM=i 1/ 
10 hB- yfiSDRAM^^^.— ^-^ — * (SDRAM IF) ^CHIP3 (DRAM) ^itt^T ^ -fe * 

^<£>£5i^ CHIP3 (DRAM1) teSDRAM-f — !7;c — ^ (S 

DRAM IF) i: NAND^f ^^^-^x 1 — .X (NAND IF) (DMWt<D^ Is* — 7 rc — * ^^-flf 
-r-5^^^«t.l9'|f^^I.S^aCHIP4 (MS) iCHIP3(DRAMl)f*SDRAM-l' ^i^ — ^rc — 
15 * (SDRAM IF) -e % ^tfy^fsr fcjfc<^U^ h[«T'l5©^ 

£ CHIP3 (DRAM) t CHIP2 (CTL_L0GIC1) t <£>RJ «NAND-T V ^ — 7 ^ — X 

(NAND IF) -e^$tLT*3l9. ^iB^^/^^<^t9 N { g=t x MfcJ&S £ 

n,M&&AiStlZ> CHIPl (FLASH) , CHIP2 (CTL_L0GIC1) *3 J; U?CHIP3 (DRAM 
Kk\^, 77 V ^^^!l#IlIj^FC0Ntt N CHIPKFLASmolD^^n i7*7 A^^FBoot 
25 ^y^i-5 0 317— ^l^fttbtf. E^SRAM^y— Mi^SBoot^^^b, ^7 — 
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%JMfcm&im}*^ CHIP3 (DRAMl) <£>#JgHfc:-/— IrlsX h LT. 

g&FCONtfS. FLASH-T V^ — 7^-^InI]^FIF^5i^TCHIP3 (DRAM1) ^SRAMtf)^— 
h t^^Ogl^^j Lfci^^i5^ N CHIP3 (DRAMl) te\ FLASHY — 7 
cn — ^FIF^riiCT. 7^ yi^MtPIIlj&FCON^CHIPl (FLASH) fa h CHI P3 (DRAM 
l)^<Df— ^feaH^rm^i-5o ^r^^> ^7 y V^flJ^JUJ^FCON^CHIPl (FLASH) 

<£>^-f ^-x — — ^ ^JiKcgg^tB ^9— ^ttiUJj&ECCMT^ — a* 
fcS^if? d»*r^rc y^-TSo ^--tfs&itft^ ittgs?*— y 7 rBUF^ifc 
^"7 — ^fctLf^lTjESr^TVN. FLASH-f — ^.HISSFIF^r® CT N 9* 

— ^^5/^TBUF^fe^l-t* So a^^K • 7* = — CDECte^— y 7 rBUFtC 

o (BO) ^fcmztitcv*— ?%®k]ft'rz>tcisb, V 7 Wjy Va-lbftstrff 5 C 

flSf*«kaSfllCHIP4 (MS) i!), SRAM^ ^ ^ — 7x — ^ (SRRAM IF) CH 
IP2(CTL_L0GICl) O=t V h n— /Vl/^^^SREG^n— -K^^-^^^^^tbS ir, C 
HIP1 (FLASH) <D^-T l/7 s —$ j mW.<D7 s — SRM(D'< y 7 r M^^fe^ £ 

So ^ h /H^i?^^SREG^*%5&*tt5 SRAM<D^ 

y7 7^®7- ^CHIPl (FLASH) (D * 4 Isf— ^M^SSS $ tbS Q 

f*^^Q!®^eCHIP4 (MS) «9 ^ SDRAM-f — — * (SDRRAM IF) 
CHIP3 (DRAM) <^ =i ^ h /H/i^X ^DREG^a — K^^^^^^^tLS t . CHIP1 
(FLASH) c£>^-f ^-r— *fg*§&<D^— CHIP2&ggiU CHIP3 (DRAMl) = 

tf— 4BSI$tl/5o ^fc^ hT^iSay h n— /Vl/^X^DREG^g^j&J: 
fh&h, CHIP3 (DRAMl) <£> = — ^l^(^-7^— * ^CHIP2?r^ LTCHIP1 (FLAS 

h) o>-r ^T—fmrn^m^^thZo 

mm.$&mmwcEiP4 (MS) sdram-t — (SDRRAM if) CH 

IP3 (DRAM) <D**r}) 0 (BO) Kl^lNf £ ;ft/~CV^ <5CHIP1 (FLASH) ^ <^)gn 

Z-mv-fa^bT KW^trA^-rSir. T^ir*ig#|Elj&ARBJ3:. if^S^gCHI 
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P4 (MS) frt>omfrmis'fe'fr&ftiz&ft£l£. o-Kitr^fT^iaoX, 

chipi bcRi?3b(DmiZ7*-*mmfcm2i^T\,^tit£, ztL%w±-tz> 0 

= K • X = -^-CDEC«, i©i^fflb^lr)llL, ^y^^O (BO 
) ^k^-^Sr^tfi U, SDRAM-^f — 7x' — -X^ , iSC"CtfcJ^J"t"'5 0 
5 £fc, ^^!) ^E-^—A'MMKDCHIPl (FLASH) {C N AND -Y * (AND 

IF) -Sr. CHIP 3 (DRAM1) i: CHIP2 (CTL_L0GIC 1 ) £ tf>7\— *ijg3£t;iAND >f ^ — ^ 

a:— * (and) v^^t&v^T & <z>;<M y £i!mT*# 5 ©teW 

• Ttmx'Wfem&ARBb K • -t*— 3 — CDEC&CHIP3 (DRAM 

io i) ©ef^m^iitfi £fciJ:t>, ^^ey^y;? (bo, bi, B2, B3) ^©r^-tr* 

fx*.* CHIPI (FLASH1) -^-^^ift^fc^^ai-rr i^T^^ 0 
CHIP3 (DRAM1) teSDRAM-f — 7x- X (SDRAM IF) b NAND-Y — 7x 
— ^ (NAND IF) Sr^iLTV>5;/c:a?> N SDRAM-Y ^ ^ — ^ ^ — ^ (SDRAM IF) |4 
W#Afea««CHIP40lS)^»a5T?# % ff^a^gCHIP4(MS)i:CHIP3 (DRA 
15 M) £ <£> HO ^ ^■y7 p Sr^$i*fc7*-^«g^s ! fT^5fe«), WJgfclr*-* SrgB* 

mi 8tt**WSraMb*:»3©^Jfe^|||T?*,5 0 pt^y *^=.-/HOI2fcfl!f 
fg^S^gCHIP4 (MS) i: Jft* 6> #^ * *b « p« * y ^ A © *J6^|B U t> O 

20 T?£><5„ ^Tfc*3©*3tf>tCOV , *Ttft0i't-5o 

^ * y *e 5? a «- 7VMM2 fit CHIPl ( FLASH2 ) £ CHIP2 ( CTL_L0GIC2 ) b CHIP3 
(DRAM2) fc^fcfltofeSftSo 

CHIPl (FLASH2) «C, ^tt^ y Tfe !) , WfclRSfeLfcV^ NAND-f 
25 CHIPl (FLASH2) fit, *«»t5^J|*tt^ * 3 7 W^fltt, 

7-^tuiriE[Hi{^Ecc; ft#«taiiii&REP^f>*^$tL5 0 

^9 7WHA©«)Stli % NAND«^iAND^36Sfc«9 x 3K;*T<Z>;|f|j&£r/B 5 
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CHIP3 (DRAM2) CHIP1 (FLASH2) t 7*-— ^feal^rfT 5 tctiXD^ — 7 m 

— *i1i#ft*Q.«^gCHIP4(llS) *te3t«rfT5 &«>a>>f — 7m — 

*g#LTV^DRAin?&5, 

5 -If^Sl^ftCH^CMS) £<e>x — fmm&ftSfcftvj y^T-7x^«, ^ 
l^fflM&it^ a v ? mMMommj >-^ — 7 m— 9 , ^^-y ^e^^— 
MM2te:te:V^;ft,cE>^^ — — xT"^)lv^5r £2S-e£5 0 ^:^Jg<7)^BMT? 
ft7 a -y ? mM%L<D])RAM4 i^- 7m-*-e % ASllft MIB V> frTV^Synchron 
ous DRAM cD SDRAM-f 7 — 7 m — ^ (SDRAM IF) £rM&df£^i-5 0 
10 CHIP3 (DRAM2) £CHIP1 (FLASH2) b <D^— ^^^SrfT 5 tc^<D^C V7 — 7 m 

AND^f >^ — 7x — 7 (AND IF) £ NAND-Y >- 7 — 7 m — (NA 

nd if) tfhv: ^mmcommmx^-i^ibh-hm^^^t^x^^o ^mm^m 

MM-^i-i. CHIP3 (DRAM) £CHIP1 (FLASH2) t <D*f— 7*IS3£3rfT 5 fctfxD-f I/? 

15 -7x-^|iNAND^y^-7x-^t LT|^BJ^5, 

#C{clCHIP3 (DRAM2) Oil J&£t&BJ-r S„ CHIP3 (DRAM2) « x 7*— * 
^E-y^^^ (BO, Bl, B2, B3) i <D * V s*ls? ^(Dy*>- 7<Z)®B^i±J U N # 

#j&^-Sr'«lJ*li-Sftl|ffiIlHl8&DCTL2d^fll^$tb5 0 $!]#PIU]i&DCTL2te N =r^r^ 
K-7* = — 7*CDEC. T^i?7.f|f?|IJ{&ARB, ^ V -^ — ^ MHj&DMU. 

20 >fbHI^INT, y 7 1/y ^m^J^HI^REF, 7 f -^^y7 7BUF x nyfp-;H/i? 
T^DREG, ^ — KlxC^x^MR, i£!S*— KWv^^EMR, 7 7 y fmfrJ#P|Uj&DFC 

^■=ey -r.* — ^ MHB&DMU.K: J; o "t\ CHIP1 (FLASH2) Yi.^ U&V^S, 
^7°P^7Aii^^y7- ?m&£Kl5*ttk*bT:i8?K CHIP3 (DRAM2) ft, 
25 flrfcllWKttfeV^ = t°-^^(^^^T*5«9 . 7-^H^ft7 

n 7*7 J*%'m%<Dy y £ it, = if— ^^ftFLASH^box— 7£=i t° 

— r^fcfeC^^y £ LTflJ/S^Slifcllia^tVTV^,, CHIP3 (DRAM2) <D * 
^E-y ^^7B0£B1& = fc°- M^^B2iB3Sr7 — fW&b LTfRJ D^TSwi: t>t* 
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£5„ 

CHIP2 (CTL__L0GIC2) te N SRAM, =a 1/ h u — ;VU*J* & SREG N ^vyi/^ifrm 
(El^SFCON, ^^D — v?;* YW&SWfabimi&i$*l, CHIP1 (FLASH2) £ 02 

5 y — i?* v MUB&SMUlc: ioT, SRAMte. <Kf (CI ffiU » V ^ ^ h 

cms) &&ib±trzit*><D-7-h7 s —fi<Dfemmkvx, ^v^rmmn 

CHIPl (FLASH 2 ) tSRAMBB©-?*— ^feSISrfr 5 y 7 r * y £ UT^IJffi^ 

tl/S «fc 5 ^WS^lftTV^o 
10 CHIPl (FLASH2) £CHIP2 (CTL_L0GIC2) ^teSfettNANDW ^> 

— 7^-;* (NAND IF) "TMTfctfL, tfr#&Jffi3£«CHIP4 (MS) (Dy*—*mmfeS 
RAM-Y ^ ^ ' — 7x' — .X (SRAM IF) -C?r;fc>;ft,5 0 

ttf«#k3®36itCHIP4 (MS) W:4»*S[||C^«CPUiSRAM=t^ h n - 7 SRC £ DRAM = 
1/ hn — 9SDCi35^e>flljS!c$tb5„ SRAM^ ^ h cr — 9SRC«:SRAM>f — — ^. 
.15 (SRAM IF) T?CHIP2 (CTL_L0GIC2) <£>SRAM^T * -fe * £r?TV\ ^<D®^# 
£Sr?r5o DRAM=i V h u — ^SDC«SDRAM-r — ^.n — ^ (SDRAM IF) "CCHIP3 
(DRAM2)-^[iL^T ^ ^rffV , »'7^ w -^ ^fr 5 o 

^^Jfefl^fflfll-Ctt. CHIPl (FLASH2) te. cc 9 — ^fcHfnEIUJ&E 
CC N f^#^SIUS^REP%rtIi-r^rc:fe, ^iu^ffi b^F^oc^— ^ffi £ ^ — 

CHIP3(DRAM2)te % SDRAM y^-7x>-^ (SDRAM IF) ^NAND^V;? 

— — ^ (NAND IF) £r^#L, NAND^-f 1/ $ — ~7 ^ — ^ fit (NAND IF) XMWZ 
CHIPl (FLASH2) ^gMS&T? £ % £ fc, SDRAM-f ^ ^ — ^ ^ — ^ (SDRAM IF) fititt^ 

25 ttP««.asecHlP4CMS)^g||feT?ffe'5fcJe>. i DffliS^— ^SrBlS^ffi-r-ii:^ 

MM&ISiA&tLZ CHIPl (FLASH2) N CHIP2 (CTL_L0GIC2) *5 <t WHIP3 (DRA 
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&Lfc, 7?y is=.mfflm&SFCOm$, CHIPl (FLASH2) (D^M^^ ?7 ASH*fc©7* 

CHIPl (FLASH2) Hc % f-^©l*Wl^i:ii, ftS £ tbfcac ^ — tfetfjfriEIII 

fl!p««!!aSSCHIP4(MS)tt % SRAMO^— hMc^ftlft £ frfcpA- ^StSe 

#J»MblI!B&INTB\ CHIP3(DRAM2)<£>|0»Hfc^>— -jr^* t Lt, 

10 ffif#«ta^*CHIP4(MS)*SS e><0£t>Jbrf ^oTl^M, 

S&SC0N*5 % ^^Tff ^"TC^aC-CCHIP3 (DRAM2) ^SRAMCQ^— MRJgc^a>te:g| 
d s ^T bfcr £ ^r^XL^o %z<DWl, CHIP3(DRAM2)(D7'7 yiXaM^llHl^DFCON^ 
CHIPl (FLASH2)tf>;*^ — ^^©7- * SrJBUntt^W U f-^^y77 
BUF—^^-T^o ?yyK. -t* — CDECte^— ^ y 7 tBUF^#£*1,TV^ 

is 5^*£jiB}^fc o -fB^fc#J«? i#-cb*i,-cv^^y o (bo) ^mm-t 

W#^®^SCHIP4 (MS) XV, SRAM-f ^ $ — 7x-^ (SRRAM IF) CH 
IP2 (CTL_L0GIC2) O =i V h > — )V SREG-^ n ■ — K#^-^^§ t , C 

20 HIP1 (FLASH2) Vt*— ^^©^-^ 2* % SRAMtf)^ 5/ 7 T £ *b 

5, £fc. * fT^ay Fd- /l'l^;*^SREG^#£32 : ^;fr5 ^ SRAM<£>^ 
^7t^<^^-^^CHIP1 (FLASH2) 4 V*?— ?W$L^%R7kiS *L5o CHIPl 

(FLASH2) ^<D^ <Dm%&&mz.\-Z, ftM. £ fltcT K V^fW&SHIg&RE 

25 *#i2^&j&TU *#5£W:&BfcLfcRf fcfi. FLASHtf>ft#^FREPft<DT K 

. 1# ^^;3g^SCHIP4 (MS) J: <9 N SDRAM-Y 1/ & — Z7 x- — ^ (SDRRAM IF) k % 
CHIP3 (DRAM) = h /H/^^^DREG^n— K-^^^»#^^tU§ i: . CHIPl 
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(FLASH2) (D^^yT-^t^OT-^^, jttg^ GHIP3 (DRAM2) © =r bf — 
CHIP3 (DRAM2) ©3t^«©f"?^ C HIP1 (FLASH2) © ^ 

ffif«*0!a3S*CHIP4 (MS) iU, SDRAM'f ^ ^ ' — 7x^-^ (SDRRAM IF) X% CH 
IP3 (DRAM2) <D**tV*>* 0 (BO) £ ttTV^CHIPl (FLASH2) * © 

R*HiUii7 K STAG'S T^-fe*fS#Hl&ARB^ 1fftt&a£«C 
HIP4 (MS) ^fc©^fflb#^SrSfc«3te*^ n-K*^h7^|:±o 
T N CHIP1 (FLASH2) £CHIP3 (DRAM2) b UTV^iS, 
i^^#ih-r6„ ^©SK a^r^ K • — CDECte s iCDl^aiL^^ 
ttU s<ls? 0 (BO) frb^-^&tt^fflU SDRAIM^*- 17 

•=& !) -se^a— /WM2<Z>CHIP1(FLASH2) £ CHIP3 (DRAM2) £ <E>^— 
MAND -f^* — 7x- ^ (AND) V^fc Strife V>T *><D2M ^ U *Eri?^— >V 

*^Jfe©^t8MT?W:. CHIPl (FLSH2)' « N ^-^fflfnEHIi&EC 

$fefc N CHIP3(DRAM2)te, SDRAM-f ^ • — 7x' — .X (SDRAM IF). £NAND^>-^ 
'-^x^ (NAND IF) Sr^'dU. NAND-f — ^rc — ^{^ (NAND IF) Tfltt^C 
HIPl(FLASH2)^g^T?# % SDRAM>T^^ — — ^ (SDRAM IF) telt^ 

it m^mmmcniP4: cms) ^saarc* § & * , «t t> mm^- **to&m-i-zt& 

Bl 1 9 W\ *i?=L—JVW62&m&.~fZ>m 1 8 (C^ UfcCHIPl (FLASH2) b 

^ — T K^/^y 77-SABUF. X^n — X-DEC, -t*><7"7 U ? XHJg&MLP. YT 
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?^*YAC. 'f—fXjj'^y y TDIBUF, A7J7 — ^^J^JHI^IDC. t*— 
^tiJ^^y^TDOBUF. Yir ^ — ^ — Y-DEC N Y-if' — MUi^Y-GT N 7 s — >Vv?^^DT 
REG. ^^ey TUjMkfrhmj&ZtlX^Zo . 

1112 0^ CHIP1 (FLASH2) <D 7 7 y 1/ * ^: ]) fab <Df— PU^iti Ut&fE£r 
5 ^i~ 0 7^ y 7°-f * — TVWf -*§-F-/CE;&SLOWi;i , av^K^y ?M ^ — tVWI -*§-F-CL 
E;&SHighK:fct> % 7-f — ^fff-^F-/WE^3fe*,_h^ 0 f c ^ N Ai±}7M#-*§-F-I0 

1~F-I0 8 J; KRcodetrA^f -So ^(Dfe^ 

7*/^^- ^Wf-^F-ALE^High £ t) , ^^h^^^- 7VWi-5§-F-/WE<Z> ±L *> _b 
5 a: sr 5?tf % At±i7jff-*§-F-I01 -F-I0 8 J; «9 T Kl/^ (CA1 N CA2 N SA1 N SA2) 
10 ^A^-TSo CAl£CA2fc£ t) — hT FlsXtmMZtl, SA1£SA2MJ; «5 i?y 

ATJUfci?** — T Kl/7;fcMt5 1 -fe ^ *7>tf>7 — * #M ^ y 7- 1^ ma^ 

£>7 — ^ W-i^^^DTREGfcfe^l^tL^o 7 — ^^^^E-y T L-'-Y UAfa 5> 7 — $ Ui? 

15 IT^— HHfcR/BEu W^/^^ft^FHR/B-grLowKL-f-So 7-* *DTREG 

y - K-r^-^fs#F-/REicl|^ffibT. 7*— * 
Wi^^DTREGftOx — A7J Lfc^.^— hT K fl> e>Hgmi6 If y hfo 

tt^tti^ft. AffiTjfs #F-I0 1 ~F-I01 6 J; «9 MzJ^tbSo 
<Hife<^«!l4 > 

20 ^2 1 }ttmw&mmvtc.%z4<DmM : mmx*3bz> 0 ^^ev^^=^—^m3tm 
m^mmmcniP4 cms) t fa & #/$ $ tt 5 it f&^a^g © u ^ t> o t? 

. ^*y*t?a— ^MM3ttCHIPl (FLASH3) t CHIP 3 (DRAM3) bfabm&Ztl&o 
CHIP1 (FLASH3) « % ^tt^^ilT*fc!5, LfcV>tf*, NAND-Y 1/ & — 

25 7^-*&(NAND IF)gf L-CV^*fl77yVa^*p-e3t)5. 

CHIP1 (FLASH3) te N 7*-* «T««Pi-«3F:»*tt^ *r y T WMA. ^Fl?3H4pi 
^ey T WMAd^feSRAM-^©^— ^te^*fM#i-«4E^««J«I|lIg&FCTL3 % ^7-$> 
t±!iTjE[Ej8§ECC N ft#*Q!St[e]ggREP N SRAM, 3 V h n — JV V- v?* ^SREG N . p< ^ y -v 
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^^r V is MUJgSMUfc iot, SRAMfcfc. tftefBH&ttfcV^ h 

^t^^7T^^}-^itbtbT*59. ^-fM&fi. "lf^^SCHIP4 (M 
S) £3£*>_Lfrf £7c£>©:7*- hx-*©*&jM£ UT, ^^^T^«CHIP1(FLA 
5 SH3)©^#^'|4^^ey TWMA^SRAMfiQ©^— ?&m$:ftotl#><Ds<y7 7*^: 

^^yrWMA^i^tfj:, =fe}-NAND#^tAND«^^fet9 % if "fc ©#j£fc 

CHIP3 (DRAM3) CHIP1 (FLASH3) b ^fe^Sr?? 5 fci£> ©-f — 7 ^ 

io tisa^a3giicHiP4(Ms) i©^— ^fesfesrff 5fcje>©^ — 

^"Oi LTV^.5DRAM~C&<5 0 

tt#^a^«CHIP4(MS) ^©^-^teaH^^^fc^©^ i/^-^o,— *«: N ^ 
I^WSl&.fc'O^ Ci y $ |^JW§J©DRAM^ ^ — :7^ — £ % ^ ^ y cei?^— ,v 

ous DRAM© SDRAM^f V ^ — cc. — .X (SDRAM IF) SrflHfclSfcPii-So 

CHIP 3 (DRAM3) h CHIP 1 (FLASH3) h ©^*-^fei£3rf? 5 fc£>©^f y^-7x 

^-7* — -XtUS. AND-f — — (AND IF) " £ NAND^f 1/ & — ~7 ^ — .X (NA 

20 nd if) asfctK *nife©^«i^i-criif*)b^^v>«ifcds-e#s„ *mm<Di& 

mm-Cit, CHIP3 (DRAM3) £ CHIP 1 (FLASH3) ©x~ ^Ite^SrfT 5 tc#><D4 ^ 
* — 7 * — X ttNAND-T ^ * — y ^ — X t LTl&PJ £rfT 5 o 

#CKlCHIP3 (DRAM 3) <Dffij&&mmir% 0 CHIP3 (DRAM3) fi % 7*— ^ SrfiU^rf 5 

^y^v^ (bo, bi, B2, B3) i©^^ey ^^^^©7^— ^©^^ttju, 

25" *^^^.^r$IJ : Pi-?>^I : PllIS&DCTL3d^fll^$tl/^o $!l#P[El8&DCTL3te N ' a t > 
|? . — ^CDEC, T^i?Xff#[ElS&ARB. ^ y ^r^ — ^ MlJj&DMU, $0$ 
{bUJg&INT. y 7 WyV^M^ES&REF, */<y7TBUF s nyfo^/H/^ 

X^DREG. ^e— Kl^v^^MR. t£3S^— Kl/i^^^EMR, 7 7 y ^^.flJ^HHS&DFC 
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0N*> 5 „ 

T^^E-y — i?* is MglB&DMUfc: iot, CHIP1(FLASH3)«, WfcRR^U*V^. 
^OSB^n^^A^^^^— ^igjgg^m^^fctuTSSiJ, CHIP3 (DRAM3) Wt % 

5 P^7^IfT«F©!7-^^*y tLT, a If— «J®ttCHIPl (FLASH3) ^h<Df 

rz>fcfr<D**ry t i,Tmmtsti%mfctgmtstbx\,^z> 0 chip3 

(DRAM3) <Q**V '*>*B0kBl4:=]**-&mz.B2bB3&y--?mmb LTfiJ 9 

tfr*8fc3ffi£11CHIP4 (MS) tt^*»Jfft*CPUiSRAM3^hc-9SRCi:DRAMa 
10 V h n — 7SDCfc^fe#j|fc$jL5 0 SRAM ^ ho — 9 JiSRAM^f !X ^ — 7x' — .X (S 
RAM IF) "CCHIPl (FLASH3) <£>SRAM~-X ^ i?X £frV\ * (£>Se^»# 3:^? 5 0 
DRAM=t^ h a — ^teSDRAM-C — 7x- * (SDRAM IF) "eCHIP3 (DRAM3) — 

£©£5^ *^J6<03g«B^|T?W: % CHIP 1 (FLASH3) fit SRAM, :|&{±JfnE!U 
15 g§ECC N ft#«iailIB&REP«rrtJ»-t-5fcee> N ^t^tt^^yTW £SRAMffi<£>7*— 

CHIP3(DRAM3)tt, SDRAM-f V ^ — 7 a — * (SDRAM IF) £NAND-f >^ — 7 a — 
* (NAND IF) Srg^iU NAND-f l/? — 7^~ (NAND IF) Xltt^CHIPl (FL " 

ASH2)^^t?# N £f c> SDRAM^i/^-7^-^ (SDRAM IF) ttitSK ff^S 

«ag*SSA*tbS CHIPl (FLASH3) 53 £ U?CHIP3 (DRAM3) te. Z:tl^tl& b& 

©7*-* StSe^W b SRAM CD — HR^lESli"*. 

CHIP1 (FLASH3) ©^$?3M4;* ^ y T W MAd>t> ©7*— * OD^tt} 
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foffiZtifc^?— &JiiH:iElHlj&ECCfc:«fcoTii55ifc: N 7-^x7-11^17 

mmt&mmmcm?4:Qss)!z, sram©:/- h^^^^tbfcy- bf-^^i 

5 ' £fc, ^U^^HI^INT^. CHIP3(DRAM3)<D#JgHfci/— fr>* t Lt> KV 

<E3l3»-Tft#TC*3iCTSRAll©7*— h«^©|i25^J(lT Ufcr i 

CHIP3(DRAM3)©7 7 y^^^l^HIj^DFCONii. ^M#[HS^FCTL3^^ b 

$tLTV>57*— ^^JKfcalf— |g^fc*at) ^TbHTVNS^^E-y /^i^^ 0 (BO) 

15 ti?$&*Q.«^«CHIP4 (MS) £ «? x SRAM-Y J-' ^ ' — 7x' — .X (SRRAM IF) CH 

IP1(FLASH3)0 = >- h ct— /H^X^SREG^n — Kift^;a5$# £ % 
^tt^^y 7" l^'YMAtJl'^j^^^L'CV^^ 7* -f — ^iPt^^):?*' — ^ d 5 ,. SRAMtfV^ 

20 *«#*>.*aa&s*i,<&. 

ft, jfc&irtbttm^&fr&mTV, LfcR#te:r*. chipi(flash3) 

25 .fl&$lMQ.ffig11CHIP4 (MS) «£ <9 x SDRAM-Y > ? — 7 re — * (SDRAM - IF) C 
HIP3 (DRAM) ©3^ h dT-zH^^X^DREG^a— K^flii^JiS CHIP1 
(FLASH3) <D><-f >"r — — ^d5 N C HIP3 (DRAM3) 
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CHIP3 (DRAM3) \f— W&Ot*— ^^tfC*. CHIP1 (FLASH3) (Dt^l/y*—? 

ttf«*Q.aS1lCHIP4 (MS) SDRAM-f — ^rc— ^ (SDRAM IF) "X?, CHI 

P3 (DRAM3) <D * *r V J*ls* 0 (BO) \Z.$m * *VCl> 5 CHIP1 (FLASH3) ^— * ©^ 

P4 (MS) ^f>(Z)i^fflU^S:ftl5fc$t, a- K^"** h nJMHcJ: oT* 
CHIP1 (FLASH3) i CHIP3 (DRAM3) t ©UBi^T*— LT^tlfc?, £*L 

SrflcjtfS, K • a— CDECWt, d^^ffl U^Sr«?fgU N 

^^^^^0 (BO) ^f)f-^^fflU SDRAM^T y^^7x- *£riICT 

^-v?xl — /VMM3<E>CHIP1 (FLASH3) £ CHIP3 (DRAM3) ©7*— ^ijg^ 
AND-Y ^ ^ 7x' — .X (AND IF) V^c^^&C&V^ & . 

r<D«J;5^x #^ife©?gti&0!n?tt % CHIP1 (FLASH3) teSRAM, 3i 9 — *fttt}|T3Eia 
j&ECC N f^#*Q.aHIB&REP«rrtJ»-t-5fcje> % ^i?3M£;< -=e U T W tSRAMRg©?*- 

CHIP3(DRAM3)« N SDRAM-f 1/ & ' — 7x^-7 (SDRAM IF) t NAND-f ^ * — 7 a — 
^ (NAND IF) £^iU, NANM — 7x- Xfo (NAND IF) "IriiL^CHIPl (FL 
ASH3)^g5JR-e|t % SDRAM-f ^^-7^ — ^ (SDRAM IF) fiffgK 'if^S 

7j<b. te=** hfbasprtefcfcSo 

02 2»^KSr5tffiUfc^5<D|IJfe^"efe5 0 p«^y ^-v?^— /VMM3£ff 

^^sisecHiP4 (ms) £ a» & & n 5 it ^^-a^g © mmmmz ^ u £ *> © -c 

^-i?^— /VMM3f*CHIPl (FLASH4) t CHIP3 (DRAM4) t^f>i^$k5 0 
CHIP1 (FLASH4) fit, ^W^yt'fc!), WfcllRjg LfcV^S x NAND^f 1/ & — 
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:7^-;*£r(NAND IF)iftTV>5^tf77y^^P i .T^5 0 

CHIP1 (FLASH4) ft, ? ^^WT^> JhWmfe* ^ V T W MA, ^0I^J|U 
S&FCTL4. ft^SIUigREP^ bm&. £ tlZ> 0 

5. m^zz k&X%Z> 0 

CHIP3 (DRAM4) te, CHIP1 (FLASH4) t 7 s — ^ Ite^SrfT 5 fc £><£>^ — 7 ^ 
t ; i*#^Q!S^BCHIP4(MS) £ W7-*-^^^=fT5 tz.VXD-i ^*~-7=c*-*% 
^# U T V > § DRAM7? & § 0 

'If #^@^*CHIP4 (MS) ^(b^-^^Sr^T^ tcVKDj ^#-7 ^-Xte^ # 
10 I^^^43J:t^^ ci jJ' I^Wga^DRAM^ V* — ^^c-^Sfe V) % - ^j? a ^ 
1014*1 fc* V* fib ©>T — 7^ — *-e*>ffiv^i 

ft * n y 7 mmm(DDRAU^ >?-7=c-XX\ AIW KB ^ h flX V^ 3 Synchron 
ous DRAM^SDRAM-r ^ — 7 ^ — ^ (SDRAM IF) 

CHIP3 (DRAM4) £CHIP1 (FLASH4) t (Dy*— $ *Ejg|«rfT 5 fc & ©"f V * — 7 a 
15 — *fii x 77>7^a^ ; e^y^-7x-^t$)^ 77y^^P©^fy^ 
— y^—^\Z.n.^ AND-^f ~y — ~7 — (AND IF) b NAND-f y^-7i — JX. (NA 
ND IF) a*fct), *^ife^^-ettif*>e>^^v>5^ ir^STt 5, #3106©^ 
MMXfes CHIP3 (DRAM4) tCHIPl (FLASH4) t ©f- ^^^^=ff 5 fcib<D4 ^ 

?—7^— ^.^NAND-r ^ ^ isxmm%fto 0 

20 &K1CHIP3 (DRAM4) <^*^§rf&PJi-§ 0 CHIP3 (DRAM4) ft, 7*-* 1~5 t< 

^ey^>^ (BO, Bl, B2, B3) fc x i^^^y ^©MU * 

ta^.Srftdfll-t-SftllflllHlgSDCTUd^fllj^^^LS. flfiMlP08&DCTL4tt. =i^^K- 
"7* = — ^CDEC, T^-fe^M^lHlS&ARB, 7* ^ y S?7* MUJ&DMU, 3U$Hb[U 

j&INT N P :7 l^5^af&|#pmS&REF % "9*"- 7rBUF N h.n-;i/W^^D 

25 REG, KVS?;*^MR, — K ?Em, 7 7 V ^ =>-W^WkWQm^ S 

RAM^P>«^$tb5o 

^^•y-^^ — ^ MMIS&DMUtJlioT. CHIP1 (FLASH4) ft, flrteRRjg L&V^S, 
|]»7*n ^ 7 Af^t ^ ^ ^T-^f H{ t t^lTfe 9 , CHIP3 (DRAM4) 
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— t-SfcfeO^^y £ LT^JE£;ft3«fc1fF«$;h/rV>5 0 CHI.P3 (DRAM4) (£> 
>^ey ^>-^B0£Bl>Sr=i fS^kLB2£B3£!7 — 9W&h LTffl 9 i % 

-ff#^.S^SCHIP4 (MS) SrA£^_h{f Sfc h?*-* (D&Mm k LT, ^ 

f 

!/ 7 r ««ttCHIPl (FLASH4 ).e>^293§tt^ ^!)7 WMA£ SRAMW©^- 

fr 5 y 77^*!) i: vxmmzti&x ? \z<gmiStiX^Z 0 

10 1f#^S^BCHIP4 (MS) tt^ifcRirgiaCPUiSRAMriV M3-9SRCtDRAM=t 

^ h n — ySDC£ frbrnffcZtlZ. DRAM= ^ {^SDRAM-f — 7^ — ^ 

(SDRAM IF) -eCHIP3(DRAM4)CDSRAM*5j;'0«^^-y (BO, Bl, B2, B3) — 

itf)J;5l^ CHIPl (FLASH4) » % x 7 - ^tfjfnEHIB&E 

15 CC. ft#«taHI^REPSrrti»-r5fc«>. * fi^m LB#©:i: y -$?tij £ ^ y — 
ITiESriS^-eff 5 Zk&X%, ^-^##&^R#<£>T Kvxftt^l^S 

CHIP3(DRAM4)f4 N SDRAM ^ — 37^-;* (SDRAM IF) t NAND-f > * — 7 * — 
* (NAND IF) ^rlS^ib. NANM ^ — :7^ — * (NAND IF) "CiS^CHIPl (FL 
20 ASH4)^»T?# % SDRAM^-f ^ ^ - — 7x' — .X (SDRAM IF) Iftfe&S 

^fiCHiP4 (MS) ^mmx # 3 a?> N J: 0 iS&te^- * & ffi^ £ £ # # 3 0 

SDRAM-T — 7x- X<D&X, ^^T-Afilftf^-t-Sfcft^ ' 

25 fflR*tiaMGHIP4 (MS) fc<D*fllM?*d>tt<*C*. JEfcSM^jflS, f£=i* 

tl^SA * *L5 £ „ CHIPl (FLASH4) & J; TJ?CHIP3 (DRAM4) fit, Zfl^fl g £ 
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CHIPl (FLASH4) <OTfW3&®E.* % V T WMA;5> ©f- * ©Sn^ffl b^F^t*. 

ffif«*0sS^aCHIP4CMS)tt % SDRAM-Y ^ ^ ' — 7x — .X (SDRAM IF) T*SRAM<£>:/ 

lO^'fkHI^INTf*, CHIP3(DRAM4)^>|Uffl'fbiX— -^^^ i LT, ^e— K 1/ 

ftfe, CHIP3 (DRAM4) ©7 7^ v^fj|iJ$l[ElS§DFCONra, 3teii£0|#PlH]S&FCTL4£yV b 

^S/7rBUF^^^|-t-So =^^K • x =» — y — CDECf^T^— ^/^;7 7 BUF^'&ft 
^tb-cv^s^-y StUR^ t°-^{C#J«9 ^Tk^TV^^y ^^^70 (BO) 

is —^^-t-6„ V s — ?m*k&miti£tLZ> y -7\/y v^fjfijispniigREFte^^y * 

l/?0 (BO) KlteaSStLfcT**- *&fi^-r5fca& % y7 1/yi/a|ff^5. 

If #*0!S^gCHIP4 (MS) £<9x SDRAM-^ y^ v -7x- — (SDRAM IF) y^fe, C 
HIP1 (FLASH4) ©^y h yH>^^^SREG^n— K^^iS*^5&*^5 £ % ^ 
S^tt.?*"^ y T l/^fMAld^^^tLTrV^^ p< -Y i /, 7 i ' w -t$ 7 ^^<Z)-7 :fw - ^ SRAMO^ 
20 y7rSI^ ^i^^tLSo * h7#^ 3 ^ /H/i?* ^SREG^## 

SRAM£>^y 7 7tl5©f- ^JO^Safctt^y TWMA<E>^-f ^7* 

ft#^SHI!^REP{CJ; oT. i^jlM. ##52^^35 bfc^ 5 ^^^^ j, ^ $ 
25 ^ttltftt^lr^TL, »#&2*#^flfebfci$fc:H\ CHIPl (FLASH4) 

tiS#R««!a3gffCHIP4 (MS) SDRAM-T — 7^ — ^ (SDRAM IF) ^fe, C 

HIP3 (DRAM4) (D = ^ h H ^yVU^^ ^DREG^-n — Ki^^**i&*tt5 £ . CHIPl 
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(FLASH4) <D*^C ^7*— *3Hl£<£>^— ^^CHIP3 (DRAM4) © a fc°— §HJ^>jga£ $ 
*l<5o *fc^ hT^^Sny h a— /H/^^^DREG— *#&£;ft,5 £ N CHIP3 (D 
RAM4) <D =i t°—mi&<D^r — ? CHIP1 (FLASH4) ©^^^7-^1^1 

if #^a^SCHIP4 (MS) £t> % SDRAM-f — — X (SDRAM IF) T\ CHI 
P3 (DRAM4) <D**r])s*>>? 0 (BO) $ tl/"C V ^ <5 CHIP1 (FLASH4) 7*' — ^ <£> tni 

*fflUMi7Ku^S:A*t5i, T^i?;*p#[IljgARBte x W#^®^«CHI 
P4 (MS) fat><DWi^M b^^^rf (-^^fe^-fr, o-K^^>THiaot, 
CHIP1 (FLASH4) £ CHIP3 (DRAM4) £ <OMK.7*- UTW^H d^b 

^^^^^0 (BO) frbf^f&mfrtiiV^ SDRAM-f V^-7x^|:ICt 

* , JJ * — /PMM4CD CHIPl (FLASH4) £ CHIP3 (DRAM4) t (Dy*—-? 

KlANIK >^-7x^ (AND IF) Srffi ^fc^fcl^T <fe, ^^^y^- 

z<D£?iz, *mM<vte-mm-vn, chipi (flsh4) « % mtmnEiEj&Ec 
f^#^sniii&REP^i^iffii-t-5fcje), ^Mii$©i7- &mk^<7~- it 

CHIP3 (DRAM2) % SDRAM^f ^ ^ ' — 7i' — .X (SDRAM IF) & NAND-f y^-7i- 
* (NAND IF) Sr^fU NAND-'f ^ ^ — 7x' — ^.fi (NAND IF) "Cut 3^ CHIPI (FL 
AS.H4)->.^-e# % SDRAM-Y y& — ~7 — .X (SDRAM IF) It^^S 

^scHiP4(Ms)^^#^fcfe, j; 9mmz.7*—?&m&m"rzk&x'%z> 0 

SDRAM-C — 7x- *<D&X^ ^ U ^ A 
tttt*!!9&1EGHIP4 (MS) i©*«*-?*^ft<T?#, 3E<C5«*Aft, 
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s*^V ©|Blt^^l28Mbit + 4Mbit (4Mbitfift#^) „ DRAM^>|Bli^^^256 
Mbit, SRAM^8kbit. = V h /H^^^^SREG^S £ TJ*DREG<^ tl,-^;^ lkbit 

SDRAM-T (SDRAM IF) ^ A^J UfcT K V* £5c&C N ^^y-^r 

>- MUS&DMUte, = h ,vtx^;*^DREG(lkb) N DRAM<7> 17 ' — ^ ijgJlfcWK 
(128Mbit) % DRAMtf) = i^CP (128Mbit) , 3 >- f P ^SREG. SR 

AM N FLASHY (128Mbit) ^ COT K Ix^. Lfc ^ y v y ^^^~t 0 

0 flrlOWRRttJfcV^ ^^E-y vj/^T KU^ffiODTlB^b, SRAM, ay^n 

— /H/v^^SREG, DRAM(D^V^0 (BANKO) N (BANKl) „ >*J^2 

(BANK2) ' % ^>-^3 (BANK3) „ ay fn-;H/^«iWylfy^^t 

SRAM}"i, MR^SBoott^y 7r1S*SBUFfc^35^-CV>5 0 

5 DRAMCD^^^O (BANKO) XU^^l (BANKl) fi = If— <g*05CPfc: % s<>?2 

(BANK2) S.U?^y^3 (BANK3) Ec7 — ^«JjgSWKfc^ y tfy ^$tbTV>S„ =» fc° 

y^^^yatfijffi^5i^fc5 0 1 (banki) © = tr- 

0 FLASHY S^-^flftfiFM, #7 A^Fbootjo J; tfft#«#FRBP 

^JC^-d^TV^So FLASHY ^^-^^FMfcfcU ffiMSA^F^DRAM 

FLASHY p< ^ ^7- *|gi$FM{;ite N T'n ^y A-^t*— ^;5S*S-^$tbTV>5 0 
ft, FLASHI4#t*^.Srm5agi-ifclCJ:or. « T u *#5&*|$fc: 
5 #V^cx-*3S N ft^ffi L^te^ftS^— ^ irftofc Kit*—* 

t£-otc%)M7'£*y : 7 A^igFboot^ 4 ^f^-^W^mcO^f— $ & % iBffcfc^fc 
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b^igfcSBoot— 3S^$*L5 0 lf#^S0B&CHIP4(MS)te, SDRAM-f y^.-7x' — ^ 
(SDRAM IF) TSRAMO^— Mg^SBootO^— ^SrfflS^Wb, g b &3fc*>_Lrf 5 0 

n—K-flH* (Load) fciSFLASH^fcDRAM^O^—^teSISrlftK-fSo 
SDRAM^f >'^ k -7x JX (SDRAM IF) a is h n — A- ^DREGfcl n — 

^I^W (Store) {C «£ SDRAM^feFLASH— Of- ^^^^tft^-f^o 
SDRAM-T y^-7x-^ (SDRAM IF) a V h n — ^DREG^^ h 

SDRAM^T ^^ — 7^— ^^6>DRAM£D^>-^ 0 (BANKO) f^©7 Kl/^t !J- Klfr 
^•^ATJ^tt^t. DRAM<D^^^0 (BANKO) ft©7K^*ijRU 7*' — ^ 

i^mtri^T^s. o^d. flash^t 5 — *&vRwtmtm&-<*mfrm-rt 

So jfe©'*^ (/^^l, ^^2 N ^i/^3) fcoV>X%|^#fc7 ? 
20 -^Sr»^ttJi-i:^dS-e$5„ 

#C{^ DRAM— CDx — ^CD^# Cl^^OV^Tl^^i--5 0 

SDRAM-f ^ — :7^ — Xfab DRAMtfV^iZ 1 (BANK1) rtOTK^itia 
^^-^ATJ^tbS DRAMO^^^ r (BANK1) |^©7K^^U 7*— 

5. o£tK FLASH<Bt*— *&DRAMfcPC5££-e*#£. 
25 tfi^^T?#5„ fifc<£>^^ (^V^3. ^^2, ^^0) fcoV^fcl^B* 
Kit**- *«r#££tfr £as^#.5 0 

n— Kift<fr (SLoad) fci; SFLASH^ kSRAM— <Z>7*— *3fci££ffe^-f-5 0 

SDRAM V* — 37^— * (SDRAM IF) a >- }, n -/WW ^ SREGK n — 
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(SLoad) dS»#-r*-h/<5 J^^-y ^-^V MUi^DMU^^^bfc^ 

* (SStore) ^ J: §SRAM^ bFLASH^Ox — ^^at^f^^-f'So 

SDRAM y^^-7x-7 (SDRAM IF) = > b n — ^SREGtJl^ h 

T^tfcVV SRAM©^y 7rlH*©7*— ^3ftSFLASH^*i^StbS. 

&fc s sRAM^biz)^— ^©^^ttibtJiov>-rifeK-t-5 0 

SDRAM^ — *d>e>, SRAM^T3l^-r-5T ty- K*^A**tL 

10 #ck: % sram-^©^— ^co## r ^(^ov>xi^PJ-rSo. 

SDRAM -l' — 7 = — ^d^feSRAMSra^-f-ST K^it#ii^iPAA $ 
ft 5^ SRAM£r31tRU 9*— ^Sr##atfr.idS-X?#5 0 

-©^5^ f^TOr-^^Iii, SDRAM-Y 1/ $ ' — 7x' — .X (SDRAM IF) \Z. 

15 <mm<Dmmme> 

f&B3Sil©CHIP4(MS) £*L5^y ^^AOHJS^tBSr^bfcfe© 

/VMM5fiCHIPl (FLASH4) £CHIP2 (DRAM4) „ CHIP3 (DRAM4) £ 
20 *>6>#^**t5 0 CHIP1 (FLASH4) W\ El 2 2 -?&8B Lfc^if^'ft;* V t mm 
(Dt^W&V % NAND-T ^-7i- * §r (NAND IF)^iLTV^ 0 

CHIP2 (DRAM4) t CHIP3 (DRAM4) > * o < PI CDRAMT? 5 N 0 2 2 93 b It 
DRAM id,, 3g^'fs-^-MSL^r#*nbf^DRAMT'fcSo DFCONttCHIPl (FLASH4) 

25 *^^E- y ^^^^/^MMS^DRAM^fgii^SSrli-^i-S^I-eDRAMtr 2^^7 p fflV> 

CHIP2 (DRAM4) *3 <fc TJ?CHIP3 (DRAM4) £ CHIP1 (FLASH4) t <D HQ © * fctNAND 
^i/* — :7cr — (NAND IF) ft c CHIP2 (DRAM4) & £ U*CHIP3 (DRAM 
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4) t mm&kmmmcmP4 cms) t<Dm<D7**-?mm ^sdram^ ^ * - -7 - * (sdra 

M IF) -efTfc>tL§o 

aliR{I-5§-MSLte N CHIP2 (DRAM4) 33 J; WHIP3 (DRAM4) ^ft^cCHI 
PI (FLASH4) -.T^-fe^%^Tp<D^^5 5 fi^T? & 5 „ 

CHIP2 (DRAM4) "Ctt:^^^— »#ifl|#liSL4r«*»^VDDfc»|jl!U. EfeftlftfcCH 
IP1 (FLASH4) DRAM£fc5 0 CHIP3 (DRAM4) 

-a^flr-^MSLSrgfflbilB^VSS (OV) \Z.mm\^s £#«JfclCHIPl (FLASH4) ^tt5fe 

DRAM£ JteofcCHIP2(DRAM4)T?tt % 7 7 S> t^f^lIIi&DFCONJOSCHIPl 
(FLASH4) t ? <E3&© «> MJUHf Z> 0 

* V ~ ^DRAM kt£o1t CHIP2 (DRAM4) T?'« % CHIP2 (DRAM4) ^7 7S'^i 
HIKDFCONttCHIPl (FLASH4) ^ <D^-^^^fcfe^M^ft#^— ^ «r|§^ 
1\ CHIP2(DRAM4)(07^ ^^^^III^DFCON^^t-^^j^f^^^vNX, CHI 
PI (FLASH4) t(D7 s —#m%k*ft? 0 

— ^^^ 5 ^ < V>fl>-f\ m^ODRAM^-^^^ffiTlBH^S^iiT^i-^^ 

DRAMt* U—T'DRAM^S^-et. .^flfcGODRAM^ -y 7°%^ V , >XfB'K^4 ; §r 

<HI©WJ7> 

0 2 5^^|§P^(j:*3^^^7 0^lfe©^S^J§r^Lfct>^TfeSo HI 2 5 
(a) tt-kffiH-C&tK El 2 5 (b) teJiSH^UfcA-A' ^^^oTc:^^ 

^MM&l&l&cD^ y •? • ^E-i^a— ;Wi> ;VJf}) y K7W (BGA) 

-K)PCB±^ N CHIPMU CHIPM2«S*|:4fe$^TV^«. CHIPMl«^#^tt^ * !> T?, 
CHIPM2«DRAM-efeSo *v;Vff • ^ 3- — /W£ <£ 9 ■* @2 1-CVTf^^y 
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CHIPM1 £ S3gPCB± O # >-7=V ^ ^ a? y h « si? V ^ V 4 ~Y (PATH2) -CgSjgfc 

$ *K CHIPM2 £ ^^PCB± <D7$>'7 S J > >y h f£ # ^7* (PATHl) "C 

£ *l T V n 0 CHIPM1 h CHIPM2 te^V^-f IsffV^*? (PATH3) -Cg&JBfe £ *L 5 „ 

(COVER) ££tH UT t> & W 

$ ki^s^Ro*^^ ^^!7>rir-c**Ej»-t-<5r iicj:oTaEai±©# 

(a) fi±®@^^ 02 6 (b) ttJiffiHfc^LfcA-A' lfcfc:iBofcffl# 

*%M<oMWi<D : */\' s ?"?yy • ^ts?*— ywj, /K— /u^y y ktk (bgaMc 
J;oT^g{c^^t-§^(Mx.Ht^f7^^2K^r^S«*e-e%fc^ p y V Mejg&2j? 
— K)PCBJLM % CHIPML CHIPM2 N CHIPM33Sf£ife£ *LTV^ e CHIPMltt^f¥SM4,?* 
^•y. CHIP2MfiDRAM-efe5„ CHIP3Mfi N ^^^©CPUi SRAJI=i b n — 
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t DRAM=i 1/ hv — ^SQCbfabmi&ZlnZffimmmmW:, &5V>f*CHIPlMtCHIP2 
jf.-^jVj-J- y • X> , m 1 X^^T^ ^ y /VMM N 014 

y -^v?^— ;vm^ in l 7 ■e^.i - ^ y ^v?^— /hamk g i 8 t^f 
5 ^ * y /vmm2 x in 2 i -e^i - ^ y v'^t 5 - a n 02 2-^^-y 1 

chipmi t mmpcB ±(D -mi/f^^ yhmsi/f^^jfy^^ (path2) xmwt 

CHIPM2^^^PCB±(D^^-7 ! V l/Jfs**, h tt^? V^-f *r (PATH1) "C 

^tl/TV^^o CHIPMI i: CHIPM2J3 ^^^^.^^y-Tir (PATH3) £ tl, 5 0 

10 CHIPM3(7>H^*5 .tt^ia^iC/}?— >V?y y KTW^ffiv^tb^S. 

15 <HJ6©7gtl0ij9 > 

fc%©-efc5 0 02 7 (a) fi_hM0-efe«5. 02 7 (b) teJh®0 fcyjk L-fc A 

&MM<dj&M<d * *e V /v^y ^ ft i^^f (bga) tio T3£ 

Il^if5St(^!li^7 ^^^^i/S^-^T'^fc^y >- MhIS&#— K)PCB 
_b(d, CHIPMI, CHIPM2. CHIPM3. CHIPM4;Wifc $ fhX^ So CHIPMI te^^tt^ 
^E-y, CHIPM3J4DRAMT?fcS„ CHIPM2fiCHIPMl t CHIPM2<£>-r — * &m ZMffl-tZ M 
#P[U8&-C»fc«9 % CHIPM4«(t>*^^eCPUiSRAM3 V SRC £ DRAM =r ^ fa 

— 9 sdc i: ^ h m& & ti z> ■mm&mmmxh z> 0 

v?;x-/K 01 7-^^-T^^y v^T^&JlTj^ 1 8t^^yi/^TA^l 

CHIPMI i: SS£PCB_k <D -fy^yM^yr^v^y^t (PATH2) xmm 



20 



25 
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£ tL> CHIPM2 1 £$gPCB_L <D ^ isy* J > y h fi # ^y* ^ ^ ? V 4 *r (PATH4) 7? 
$ CHIPM3 1 ^^PCB_h (D-tf-ytfj-y y hti^^r ^ > # V A -Y (PATH 

CHIPMltCHIPM3te/j?^^ ^T7^(PATH3)T*g^£*L, CHIPM2 CHIPM3te 
5 tfisfj yfyj -¥(PATH5).-e^$tb -6c 

CHIPM4©^*5 £ r^E*|fcaJ?— y y K7W (BGA) 3&3JHV>$>;h,TV>5 0 

<nM<Dwmmio> 

feSo 02 8 (a) tt_h®Bn?*>«K 02 8 (b) f4±ffi@t^LtA-A' jggt 

k fe v o tci®ft<D m mm t*&> z> 0 

20 *^I©^iO^^!J^^ a ^;Wt ^'-^^ U y F7 l^f (BGA) i o Ti 

mzmm^zmmm?L&tf : 7x^7$*->mmx~T*%tc.y p y >> hm&&— k)pcb 

-bfc, CHIPM1. CHIPM2, CHIPM3joS&*fc$;h,T^5" 0 CHIPMm^#38«E* * U , CH 
IPI42*5 J;t^CHIPM3«DRAM-e& 5„ ^ y ^BKOKjftXt^*^ 5> 7> £ £ttm®£!ft& 

CHIPMl^S^PCBicD^^^^ y?s<y htttfl^-f >^!7^ -Y (PATH2) 
$ *K CHIPM2 £ S^PCB_h © ^ i/^ ^ ^ yMi^/f^y^^t (PATH1) X* 
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$ ttx CHIPM3 1 ^^PCB_L <D si? -f ^ y b 2}? > if V -f (PATH 

3)T-^c£;ft,TV^ 0 

<HJ£tf>0t!0!Il 1 > 
10 0 2 9fi*^}u#5>J*P^rA©Ii l ©HJS^^MSr^L^i^-C 
fe^o 02 9 (a) {*_bffilH-efct9, 02 9 (b) S±I@i^LfcA-A' H 

K^it 5 It (M i 7 ^ x fef f§ fc ^ y V MU^aK— K)PCB 

15 -bid. CHIPMU CHIPM2. CHIPM3, CHIPM42*^S£ tlX V>5 0 CHIPMl«^F#^tt^ 
CHIPM2*5j;0?CHIPM3{iDRAMT*fc'5 o CHIPM4«^^^ffCPU ^SRAM^ V 
h n - ^ SRC t DRAM=t ^ h n - ^ SDC t t> £ *L 5 'Iff f&MSlglS-e fo § „ 

^/uf-^-yzf . ^j; a -KB, 0 2 4-c^-f-^^y i oottit 

20 CHIPMlfc^»CB_L<Z>*K:/-7V l/ifs^y htetf^y*^ Is if V 4 *f (PATH2) XWfit 

£ *K CHIPM2 £ ^^PCB ± (D7$yfj^ ifs* y Y ^ygl/y* j 1/ if y s( ^ (PATH1) V 

& ti. chipm3 t mmpcB± v> & i^f ^ ^ y v » ^ ^^ifv^^r (path 

CHIPM4<£>^^*5 J: TJ*@E;iUe:sK— y y K7W (bga) asjBv^jh/rv^. 
So CHIPM4^S^ra^<D/K^^^^^^^t^t) sK^^-r ftj 
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<Il©fIil2> 

^^^p-KU ff4ltffil, ftfH^^n- KLfc**7*-* 
(^-/K Web:/7*1>\ t^S*. if) iVfctbZfiX^Zo 

^RF-CJ|HS$ftv K^n y^BB^A^ftSo K^n 
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/VMEM <D DRAM-^ — JL „ FLASH^ h cF <5 „ 

^-/VP^DRM^£ijga££;ft,5 0 DRAM^O^^^T-^^ ^^ n%5 ,^ CPU ^ DRA 

10 iO^, ^PJO^-ey ^^^-/^f*^*(Z>DRAMS^ffiV^TV^S^>?). Web 

dr-^-KJ:«9m^W^'m^^A^$tL6^. ^y^ri^wWS. SRAMO 
<^ffi(D^^!ll 3 > 

n$^BB % t^n^f^^/ny^sp, ^ fcf-7j -SK, V-f ^ n * ^MK, ?>n-fe 
25 >y^CPU N ^d^^LCD, 3f*— » KKEY:}o«fcU^ :7 s n 1J-CPU £ t< ^ y "^e 
-^MEM^lo^^Jh#:^^bfc^|g©^^y.v-^^ASLT'«^$tl,S„ 



^^ > CT/JP2003/015165 

■Cx partus «\ sram©:/— h^B^TA^Mu ■rrf j ^< as&t>*>j&ss r 

» 3 fc, 3 * =e y fx t a & jfiffi u fc p< *e y * ^ • — ~c flash 

^Dae>FLASH^bDRAM^x-^?r^LT*3< £ £ T? s DRAM £ FLASH 
^ 4 i^ ?M^y — /KZ>F*3g&-e x FALSHd* 6) ©Sc^ttl L^F«, at 9 — $ 

H5 tel. *^^e V — ^Ttt:fc#S;©DRAM&JlV'»$fc«K FLASHO^— ^ 

06tc % ^^3.— /H^§PT?©n- K^^>^ hT#^tJlJ;5FLASH-D 



# 
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5 «pt5ii^#5, 

^ 8 (3\ — fl£ft&>f ^ — — X-e&SSRAM-r i'*-— :7ai— ;*:Sr5ICT:7 p — 
^ -t*- * S IbteiHIS^m^- * 3r FLASHY ^Jffi:/ o ^ 7 52^ N 

tiSAEt co h ^t*- 9 mmmm * m z. z> ^ t & -e # § fc * , 
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1. ?Fn$£&**rV ^t^'y^7^A7^t7^!)h *Z*T4y? 

>777^77tx^^u^if5ri^iit5^*!)^^ a -;v 0 

-Sie: J; o Xfft>ZiZ> £ £ "T 5 ^ y ^ -/k 

5. ft 3fc<£>^fflSjl l ^Sfc&v^ 

Zfc^*^ mmxf'r'f 7^7>'^77t^^!J^^>-7x-7s^f 3 0# 

^ J; o T ?t t>fi 5 b £ t -t 5 * * y *e ^ a — 0 

6. ffr-:fc©ij6H£fi Uteris 

t&se>F#3M4;* ^ y ^^MiB^i?^^ y 9 9 ^A7^tx^ y & 

7^7^A7^t7^^y^7-^ifel^ ^ ^ —HIE $ * £ 
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7. it^iill^^V^t^ 

9. ff^(^^HBl^{C*5V^T. 

10 ^SA$tbfc*0fflfclE^^tbS9*— ^©^SHSr^i-teSlftH^— Striae 

»m y $ tix v^ 5 r. i t -r z> * * y * ^3. -/k 

10. fi^O^ffl^ 1 ^cl'&V^Tx 

15 i/iooo^T£>^yi#*-cfc&r t^#f its^^u 

1 1. »*©$fiffl^3^fcfeV>-C^ 
20 1 2. HtefeOflfiaSSl^fciasV^T, 

tuiB^^y ^^a— /vco^x. 9 atrial -2-5 * ? 9 >y j*t ? ± * * *r y ^ 

14. S»:ft©f5fflS& 1 3Ui::i8V^ 
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5 15. If^o^H^ i ^{c&v^ 

mm* * y a-^^ ^ ^Mis^F^tt^ y x xfrnm?^ -t- ^ y ^ ^ 

10 1 6. Blf3fc<£>fgH|jn:gte::i3^T, 

Buia^F^^ti^-^ey ttNANDi77y^=L^^yt*fc!), Buisy-r^-^ y ^ 

y ^r^-ZK, 

17. fflf^otSigfgiJllc^T, 

15 fu*fE^#3§t£^- ; E-y iiANDl7 7 7V'a^*!)T*fel9 > tu IS ^ ^ 5/ ^ =7 

1 8 . rn&vmmm 1 ^j^v^t, 

20 5ri^fit5^^^^a-/K 

1 9. HNt£>^Bfgl S^^V^T, 

2 0. Hf JfcO^HH 1 83j{;i:}3^T. 

25 Htf|B^»^tt^^y o^^ey 7W(Di^AND»fe5: £ ^HSc^-r 
2 1. lt^(D^aBl^S{c:*5V^T. 
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2 2. ^Jfr<D&W$&2 1 3®^*3V^-C X 

2 3. Sf3&£>g&ffl^2 1 ^fc*5V»T % 

10 2 4. if^(Z)^HBl^{c:*5V>T N 

15 25. W^ofSfflSgiguc^T. 

2 6 . If 2fc ^fgffll! 2 5 31{;l:8v^-C n • 
20 HufE^-7-^ ^7^A7^t7^^y ii N SfllB^^&^^y^^ft:^^ 

2 7. ft^O^H^l^id^v^T, 

2 8. iit2fc<^[g^l3j{c::i3VNT> 
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2 9. m$t<D^mM2 8 3gKl:JoV^ N 

5 3 0. m$t<DikmM2 9m\z&^x, 

(D*?Tj y?9l"?J*T?±x?t^:V ^4E3ISrfTV\ ? 4 *T ^ y ? y 
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